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1 INTRODUCTION

1.1 Overview

Guyanaods electricity sector is managed by the
integrated company responsible for electricit
generation portfoligClimatescope 2007 The electricity sector also includes independent power
producers, which sell their electricity to GRClimatescope 20)7 The GPLis the primary

supplier of electrical energy to most areas along the coastal plain of GBRIn2018 and plays

a critical role in developing the countryads
provide reliable, affordable, and quality services to all customers, comply with all applicable
regulations and standards, safely and sustainablgl@®vand operate the grid and develop
capabilities of its employee€GPL, 2021)

In anticipation of the projected growth in the demand for electric services and to support the
demand from increased economic activities and opportunities stemming from the emerging Oil
and Gas Industry, ayear development and expansion plan was prefsr&PL. It supportthe
Governmend short to longterm vision, guided by the Low Carbon Development Strategy (LCDS
2030, National Energy Priorities and other Government initiatives, to ensure adequate generation,
transmission, and distribution of elacity consistent with the demand forecasts. The Programme
includes targets such as reducing tariff, supporting global climate change commitment,
implementing demand side management and operational efficiency strategies. It also considers all
areas of opetens and intends to present the strategies and projected capital investments required
to successfully support the projected rate of economic and other forms of national developments.

Currently, there is insufficient reliable generation capacity to meet the predicted electricity and
peak demands. This is intensified by the absence of backup circuits in the transmission and
distribution networks needed to mitigate the potential impantshe power grid. Expected
increases in electricity demand and continued use of the aged network infrastructure are only
expected to compound the situati@@PL, 2021) Moreover, the generator units within the
Demerara Berbice Interconnected System (DBES)e surpassed its economic lifespan threshold

of 20 years. These older engines though well maintained and continue to deliver reliably, are likely
to experience mechanical and electrical failures due to years of continudesnand operation.
Furthermoreother generators like the higlpeed mobile units operating in Berbice and Demerara
work beyond capacity due to system demg@i3L , 2021) Together with the age of the generator
units and enginandor alternator issues, the total unreliable power gead capacity in the DBIS

is 153.3 MW and in the Isolat&lstem, a total of 11.4 MW. These combined challenges of aged
and unreliable generation capacity are incons
demand with reliable generation and sustain the growing eco(@®Rly , 2021) The aggregated
electric power system has 15 power plants totalling 227.5 MW of available capacity including the
11 power plants or generating sites in the DBIS and 4 in the Essequibo Islands and Bartica. A
breakdown byuel type indicates that heavy fuel oil (HFO) generator units account for 83.8% and



light fuel oil (LFO) 16.2% of the total available capacity in the DBIS. For the Isolated Systems,
29.4% capacity is HFO and 70.6% is LFO.

The Government of Guyana remains conscious of the importance of reliable generation and has
provided debt financing to GPL to facilitate the construction of the first single and largest power
generation facility in the Country. Furthermore, through ther@jmn of GY-L1066, the Inter
American Development Bank (IDB) will support the evolving energy sector by i) investing in
sustainable energy solutions to diversify the energy matrix in the Hinterland while contributing to
climate change mitigation ii) inveésg in the reinforcement of transmission infrastructure to
improve reliability and stability of the DBIS and iii) developing and strengthening the Department
of Energy to development the regulatory framework and improve institutional capacity and
governage of the Oil and Gas sector.

Consequently, the GPL had proposed changes to improve the general distribution capacity within
the capital city Georgetown througie development of an Interconnection Project to install New
Transmission Lines from the Kingston Substation to the Old Sophia Substation and New Sophia
Substation as apart of Component 2 of the Operatiol. 866 for which arEnvironmental and

Social ReporESR was prepared in 2018. It assessed the environmental and social impact for the
works required to achieve this outpund determined that the works proposed would have no social
impact whilst the environmental impacts were limited to the air and noise quality. However, it was
later revealed that to maintain stability within the DBIS due to expected demand growth,
modificaions were necessary. These modifications also necessitated a revision of the assessment
of the environmental and social impacts of the works proposed in the initial ESR through the
preparation of an Addendum which was completed in 2Qihn further assesment, it was
determined that more modifications were necessary which are contained herein.

The usage of four 55 MVAr fixed switched detuned capacitor banks with the DBIS as opposed to
the original plan's single 10 MVAr STATCOM block at the New Sophia Substatitbrbe
utilised According to the suggested locations, the fixed switched detuned capacitor banks would
be placed in the substations of Edinburgh, New Sophia, New Georgetown, and Good Hope.

Although a 10 MVAr STATCOM was initially designated as the compensating equipment, later
research by GPL's System Planning Engineers showed that the installation of 10 MVAr of reactive
power at New Sophia would not be sufficient to meet the overarchirgtoai of preserving
stability inside the DBIS. Instead, 55 MVAr of reactive compensation would be required given the
anticipated increase in demand, predicted increase in generation capacity, and the locations and
installation of the new transmission Ise

This Project is essential to providing additional generation to meet the growth requirements of
Kingston, Georgetown Generating Station and increase generation capacity in Geoagete@in
as Berbice.



1.2 Historical Overview of the Electricity Sectorin Guyana

In Guyanaelectricity generation began just before the twentieth century with a number of private
or community based enterprises as well as individual entities providing their own (@Rler
2018. The capitatity, Georgetowrand the municipality of New Amsterdamaceived electricity

from a private suppliewhile the mining areas of Everton and Linden received electrical power
from Alcan and Reynolds, both companies of which respectively owned the Linden and Berbice
based bauxite operatio(GPL 2018.The International Power Company (IPC) of Canada was in
operation in Georgetown at the turn of the twentieth century. In 1925, the Demerara Electric
Company was established after purchasing the assets of thE&SFC201§. In 1957, another
company, i.e. the British Guiana Electricity Company (BGEC) came into being, and in 1960 the
BGEC purchased the assets of the Demerara Electric Conjp&hby201§. In May 1966, after
Guyana gained itsidependence, the BGEC was nationalised, leading to the establishment of the
Guyana Electricity Company (GEC) which was owned by the state.

In 1999, the Government of Guyana divested a Sf8keof its ownership and contrab AC
Powerra consortium of British Commonwealth Devel
Electricity Supply Board International (ESBhHakingthe company became the Guyana Power
and Light Inc (GPL 2018 World Bank 2007. GPL was also privatized in the same y&z8BI

was designated to manage the operation of GPL through a private management contract that
determined tarifsetting mechanisms, along with aggressive targets in terms of efficiency,
reliability and new investmer{iVorld Bank 2007. TheElectricity Sector Reform Aabf 1999,

was intended to promothe redevelopment of the sector, wlatehe same timprovidingfuture
incentives for efficiency as well as a meansgmfitability of themanaging contractqiorld

Bank 2007. The Act guaranteed GPL exclusive rights over distribution and-g&iaeexclusivity

in generation (after which period independent producers would be allowed to bid to supply power
to the company(World Bank 2007. At the beginning, ew management brought about significant
improvementsand hitial capital injections translated into enhanced reliability in the supply and
increased collection raté¥/orld Bank 2007. At the same time, a fivgear System Development

Plan was defined, with a US$55 million investment program intendetptove power generation

and distributionFurther, he need to drastically decrease technical and commercial losses at GPL
was also identified by ESBI and thlmeduction in losses was expected to generate a financial
cushion to offset the effects of possibleprice increase@Norld Bank 2007. After this positive

start, GPLthen faced financial constraints i.as, tariffslagged the rising oil prices revenues were
lower than initially expected, and the regulator was perceived as preventing GPL from fully
implementing new tariffsin addition,the achieved reduction in technical losses was well below
expectationgndinvestments wre put on hold pending fundif@/orld Bank 2007.

As the financial position of the utility deteriorated, sources of funding for planned investments
dried up thus bringing development activities to a fatorld Bank 2007. Initial improvements
attained were unsustainable and system losses actually increased from 24% to 40% of net
generationNWorld Bank 2007. Considering the performance of the utility, the regulator (PUC)



imposed a heavy fine on GPL for failure to meet agreed targets for loss reduction and capital
expenditure. Disputes over performance targets and-saftihg procedures ensued, ultimately
causing a complete fall out betwetbe regulator and investors.

On March, 2003,the G@mmonwealthDevelopment CorporationCDC) pulled out of the
consortium, and AC Power sold back %3% stake in GPL to the Government of Guyana for a
nominal sum(World Bank 2007. ESBI ceased its mandate as a managing contractor, and the
operation was handed back to the Government of Gugama May 2003, the divestiture failed,

and GPL once again became wholly owned by the state. GPL employs over one thousand and two
hundred (1200) workers countrywide, with a multitude of industrial and administrativeg GiRlls
2018.The demise of the investment consortium in GPL created a price shock (electricity tariffs
increased by 15% 2003) along with additional instability in the system due to uimdarstment

in essential maintenance during private owner8hiprid Bank 2007.

1.3 Background of the Company
As theleading supplier of electricity services in Guyana, GPL understands its role in supporting

national economic developme(®PL , 2021) Depending upon the area or areas of electrical
distribution, GPL supplies all its customers with voltage that rangesia@@40Volts at 60Hz.
The Companyhas developed infrastructure, comprising generation stations, transmission and
distribution systems, maintenance facilities and offices. Preserght(8) generatingitesare in
operation:
1 The Anna Regina Generating Station
The Wakenaam Island Generating Station
The Bartica Generating Station
The Garden of Eden Generating Station
The Cane Field Generating Station
The Onverwagt Generating Station
The Kingston, Georgetown Generating Station
The Leguan Islan@enerating Station
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Currently, theisolatedgrids in operation are the Essequibo Coast Isolated System which covers
Region 2, the Bartica Isolated System covering areas in Region 7, the Wakenaam Isolated System
and the Leguan Isolated System, for the islands of Wakenaam and Leguan in the E&eguibo
respectively. The DBIS, the largest grid (accounting for some 95 percent of GPL's total demand),
covers Regions: 3, 4, 5 and 6. As a result of the Garden of Eden (GOE) Il 46.5 MW power plant
currently dispatching at full capacity to the DBIS, GPlggragated available capacity has thirteen
power plants totalling 213.8 MW. The aggregated capacity incllitjpswer plants or generating

sites in the DBIS and in the Essequibo Islands and Bartica. Despite this, there is insufficient
reliable generation capacity to meet the forecast electricity and peak demands. This is compounded
by the absence of backup circuits in the transmission and distribution netwonkitigate



contingencies in these sections of the power grid. The expected increases in electricity demand
and continued use of the old distribution network infrastructure are only likely to increase these
challenges (GPL D&E 2022027).

When compared with thisolated Power Systemthe DBIS has a significant larger coverage of

the total number of customers including major economic activities like agriculture and services to
the mining and oil and gas sectors. It is therefore crucial for the DBIS to operate with the highest
reliability and stability. This will align the electricity sector with the goals of t&a®E52030, the
National Energy Priorities and other Government initiatives. These expansion planning targets will
alsoalignwithh e GPL&s mi ss i edeveldped atdeuo atiltyecongpanw(&PL D&E
2023-2027). As it standsthere are generator units that have exceeded their economic and
operational life within the DBIS. These units have surpassed their economic life but continue as
baseload units to deliver critical support services to the grid. The primary driving facibrs th
support these agethitsare adherence to scheduled maintenance and prudent operations. Despite
this, the risk of mechanical failure is eleva{&PL D&E 2023-2027).

Like the DBIS, thelsolated Power Systems EssequibdAnna Regina, Bartica, Leguan and
Wakenaamhave a combination of aged, inefficient, and unreliable-sjgted mobile generator
units. As specified, GPL continues to perform minor and major overhauls, when necessary.
However, in cases where engine efficiency, availability and reliability are inndiegl of
improvement, the cost benefits of unit replacement would become significantly competitive
relative to performing a major overhd@PL D&E 203-2027).

Corporate Objectives

The corporate objectives of the Company relate to customer service, employee learning and
growth, and financials The core operations relate to the provision of-effeictive electricity
service and a reliable electricity service. Tmmpany focuses on four main critical issues which
include improving the quality of products and services, strengthening management, optimizing
GPL as a system and reducing technical and commercial I(iSBés, 2021) It is expected in

2024, a guaranteed minimum of 50 MMscfd of methane gas would be supplied from the offshore
Stabroek Oil Block, Lisa 1 field as the primary fuel for the proposed Natural Gas to Power Project
located at the heavy industrial area withie Wales Development Zorinistry of Neatural
Resources , 2021). Additionally, measures have been initiated for the commencement of the
Amaila Falls Hydro Project to be completed by end of 2@BL D&E 203-2027).

1.3.1 Projected Growth
For 2022, GPL's projected customer base for all areas of operation was 218,870 customers
Table 1: Projected Customer Growth



Year 2022 | 2023 | 2024 | 2025 | 2026 | 2027
Residential 99 811]|207,979| 213,146 | 217,981| 229,161 240,525
Customers
Commercial 18,203 | 19,003 | 19,803 | 21,003 | 22,856 | 24,924
Customers
Industrial 856 881 931 1,006 | 1,110 | 1,214
Customers
TotalNo. of 51 870(227,863] 233,880 239,990 | 253,127 266,663
Customers

Source: (D&E 2023 2027)

Table 2: Projected Electricity Demand Growth

System Description  |Unit 2021 2022 2023 2024 2025 2026 2027
GPL+Linden Elect”“;" GWh 1,126.0 1,184.6 1,347.8 1,523.6 2,0113 | 2,339.8 | 2,654.1
EMdn
GPLtlinden  |Peak Power |MIW 170.1 185.1 209.7 236.1 3117 3611 409.1
Electricity
All GPL GWh L0645 1,120.4 12719 1,4415 19183 | 27342 | 25353
Demand
All GPL Peak Power  |MW 1607 1752 1984 2240 7983 3455 392 8
DBIS Electridty | 100556 1,060.8 1,2003 1,359.2 18122 | 20878 | 23007
Demand
DBIS Peak Power  |MW 1508 1656 1866 2104 2806 3189 3543

Source: (D&E 2023 2027)

In the Development and Expansion Programme, 3PQ27, GPL predicts energy growth at
2,535.3gigawattshours (GWh) for all systems, representing26.3percent increase, with the

DBIS accounting for overBpercent (2300.7GWh), seeTable 2.The expected growth may be
attributable to the emerging oil and gas industry. It is estimated that the customer base of 218,870
in 2022 will increase t0266,663by the end of 202as a result oincreased economic activities
resulting from population growth, increased commerce, and service provision to unserved areas
(D&E 2023 2027).

1.4 Scope and Rationale for Project

The Kingston Facilities has a combined total of 58.3 EiM@enerationhowever, the existing 69

kV transmission line (L5) rated at 50 MVA only transmits a maximum of 45 MVA of power from
Kingston to Sophia. The remaining power is distributed directly from the StatiamsBugl 3.8kV

feeders The risk of overloading the line is imminent since the power available at Kingston to be
transmitted to Sophia exceeds 50 MVA. Sophia on the other fummations as thibad substation

of the power system supplyingads in Georgetown andending power to the New Sophia
Substation whichtransfers power at 69kV to substatioas North Ruimveldt, Good Hope,
Columbia and Onverwagt. Load dynamics imply that the demand at the substations may cause a
corresponding increase to the demand at Kingston resulting in the overloading of the Kingston to
Sophia transmission line. The addital circuitwill provided 100% redundancy @PL's largest



transmission of power via a single line. In recent tintesas been experienced that a failure of
L5 results in a complete system failure.

In August 2020 GPL reported onGrid Reinforcement for Improving Stea@tate Voltage
Stability in the DBIS. Thisassessmerdefined reactive support, available technologies, benefits
and where it can be utilized within the DBIS to boost stesdie transmission voltage, reduce
dependency on thermal generators for Var support, increase overall system operatiriggtorver

and most of all facilitate economic dispatch of generators. This report proposed the use of 55
MVAr of fixed switched detuned capacitbanks at four locations with the DBIS instead of one
single block of 10 MVAr STATCOM located at New Sophia Substadgnwas previously
planned.The proposed locations for the fixed switched detuned capacitor besEsinburgh,

New GeorgetownNo. 5andCoombiasubstations respectively.

While the compensation equipment initially identified was a 10 MVAr STATCOM, subsequent
studi es by GPL d&sgineens evealad th& bverarchingnodpjective of maintaining
stability within the DBIS would not be satisfied through installation of 10 MVAr of reactive power
at New Sophia. Instead, given the expected demand growth, projectedse in generation
capacity and locations and installation of the new transmission lide®)\VAr of reactive
compensation would be requirethe preferred system plan proposed by GPL, wiek the
subject of tle Environmentaland Social ImpacAssessmentonducted in 2021nvolved the
following:
1 Construction and commissioning of a single circuit overhead 69 kV TransmissioafLine
approximately &m in lengthbetween the Kingston and Sophia Substations;
1 Extension of the Kingston and Sophia Substations to accommodate the new transmission
line; and
1 L5 Conductor Upgrade
1 Construction of protection fencing infrastructures.
1 Extension of the New Sophia 69kV bus bar and installation of a 69kV bay to accommodate
the connection of new capacitors.
1 Construction of all necessary concrete supp@ascrete foundationspr installation of
new Capacitor Banks at Edinburiyew GeorgetownNo. 53andColombiasubstations.

In September 2021, GRtommissioned 10 MVAr (2 x 5 MVAr) of fixed reactive compensation

at Canefield substation. The demand coupled with generation dispatch resulted in the need for only
5 MVAr. However, in the event of generation contingency within the Berbice region both
capaitors were deployed to maintain steady state voltage stability.

An internal review assessment was done by GPL to revise the need for the 55 MVAr fixed switched
detuned capacitor banks in the DBIS. This assessment conthad#tkre is need for the total 55
MVAr fixed switched detuned capacitor banks to provide steady state voltage support for the



operation of the power system and to provide critical reactive power ancillary supply service to
the grid to mitigate transmission contingencies and supporting economic dispatch of generators.
This updated analysisaspremised on the use of 2021 demand forecast in support of economic
dispatch of generators, for year 2024 and onwards. Generation dispatch results were based on the
projected peak demand for years 2024, 2025, 2026 and 2030 respedtieghgver, one of the
key differences between the grid nebdised in the previous grid assessment (January 2020) and
later assessment (November 202&) as follows:
1. At Columbia and No. 53ubstations 15 MVAr banks of capacitors is proposed to be
installed at each location
2. The 15 MVAr banks of capacitors are removed from New GeorgetowrEdmiburg
substations because of space constraints

1.4.1 Proposed modifications

Due to the revisions made in the Internal Review Assesq@@22) the following modifications
were proposed for which the ES{2021)was subsequently revised:
1 Construction anccommissioning of a double circugteel monopole overhead 69kV
Transmission Line between the Kingston and Sophia Substations;
1 Extension of the Kingston and Sophia Substations to accommodate the new transmission
line;
1 L5 Conductor Upgrade
1 Completion of all necessary earthworks to provide a firm foundation for supporting
concrete structures and the recently included Detuned Switched Capacitor banks.
1 Construction of protection fencing infrastructures
1 Construction of all necessary concrete supports and commissioning of the Detuned
Switched Capacitor banks
1 Extension of the New Sophia 69kV bus bar and installation of a 69kV bay to accommodate
the connection of the Detuned Switched Capacitor banks.
1 Relocation of requisite reactive compensation equipment within the DBIS to replace the
compensation equipment initially identified (i.e., 10 MVAr STATCOM) specifically,
a. Installation of 2 x 7.5 MVAr (15 MVAr) capacitor banks at Columbia Substation.
b. Installation 2 x 5 MVArand 2 x 2.5 MAVR (15 MVAr) capacitor banks at No. 53
Substation.

The main reasons for adjusting the locations for the 55 MVArs capacitors banks are to:
1. Support steady volage along the 69 kV transmissawridor.
2. Support economic dispatch within the DBIS, especially at Onverwagt, Canefield and
Skeldon, maximising the use of the 300 MW natural gas project generators.



1.4.2 Objectives
The main objectiveof the new L5 and the assessg of the interconnection sites of the total 55
MVAr fixed switched detuned capacitor bankludes thesupport of;
1. Steady state transmission voltage support
Reduction of gstem losses
Economic dispatch of generators
Improving the system reliability
Improvement of power flow transmission capacity
Improvement of theystem power factor

o gk wn

1.4.3 Expected Benefits

The expected benefits thfe L5 andhese capacitoiacludeimproved steady state voltage support,
improved generator powdactor, reduced generator and associated equipment thermal loading,
reduced technical losses, improved transmission capacity, provide solution during a contingency
event and allow economic dispatch of generators.

1.4.4 Economic Dispatch

The fixed switched detuned capacitor banks will facilitate economic dispatch by providing voltage
support to norgenerating buses and allow the most efficient and-efésttive generators to
satisfy the active power demand.

1.4.5 Fixed Capacitor Bank Observation

Prior experience with the fixed reactive compensators has demonstrated that capacitor banks can
bolster economic generation dispatch in the D®I& a major improvemenbeing thereduced
needfor generators to provide voltage support to the grid in the Berbice area. To date, only 5
MVAr of the total 10 MVAr capacitor banks at Canefield is required to support steady state
voltage, and the other 5 MVAr is used as backup in the case of generationteantdmission
contingency.

Today,GPL 6 s st rcantineies toevorkpdimgpnoving efficiencies and effectiveness in the

useof its resources to reduce technical losses and improved quality of service to consumers, while
providing for future | oad growth. TO02820)o mpany
projects a 1.95% reduction irechnical losse®ver the five years. The new and upgraded
transmission lines would ensure that GPL meets its cuamshtincreasinglemand for power,

efficiently, while at the same time meetetlurgent need to optimise generation and overall
operating costs. It would also ensure the efficient wheeling of bulk power from the generating
plant to the load centres.



1.5 Rationale for an Environmental Impact Assessment (EIA)

An Environmental Impact Assessment (EIA) can be defined as the process of identifying,
predicting, evaluating and mitigating the biophysical, social, and other relevant effects of
development proposals prior to major decisions being taken and commitnaelgidAbA 1999).
Reducing the burden of adverse environmental and social impacts is necessary for sustainable
development. As a resulin EIA provides an avenue for the review of the likely environmental

and social effects of proposals/activities/projects and provides mechanisms to ensure that
agreements reached at the stage of project approval are carried through to the operation@nd closur
(Nevill 2000.

The goal of an EIA is to provide a scheme/means through which decisions affecting the
environment may be better informed and madpon consideration o comprehensive
understanding of their effects on the environment. By predicting likely consequences of a proposed
development, an EIA provides an opportunity to identify mitigation measures that may be taken
in response to the harm anticipafddCN 2012. A satisfactory decision can no longer be made
on a project with consideration of its environmental and sec@momic consequences.
Consequently, the role and function of an EIA is to effectively contribute to the demiasking
process by focussing otie environmental and soeexonomic issues and by ensuring that
potential impacts are considered in a thorough and systematic manner; when such impacts cannot
be avoided, they are with foresight, to be minimised or mitigatdEP 2014. The basic outlining
principles that govern the process entails that thedbiduld bglAIA 1999):
1. Purposive:meet the aims and objectives and inform decismaking, and result in
appropriate levels of environmental protection and communitylvestig.
2. Rigorous:employ the best practical methodology and techniques to address issues under
investigation.
3. Practical:establish mitigation measures that can work and implemented by the proponent.
4. Relevant: provide sufficient, reliable and usable data for development planning and
decisionmaking.
5. Costeffective: achieve the objectives of the EIA within the limits of available information,
time, resource and methodology.
6. Efficient: impose the least cost burden on the proponent, in terms of time, and finances.
7. Focusedconcentrate on the significant environmental/ social effects and issues.
8. Adaptive:respond and adjust to the realities, issues and circumstances of the proposal
under review without compromising the integrity of the process.
9. Participativeinvolve the public and stakeholders fully, by informing the interested parties
and addressing their impacts and concerns.
10. Interdisciplinary:ensure the appropriate experts and techniques are employed.
11.Credible: conducted with objectivity, professionalism, rigor, fairness, impartiality and
balance and be subject to independent checks and verification.
12.Integratedaddress the inteelationships of social, economic and biophysical aspects.
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13.Transparent:be clear and have easily understood requirements for the content.
Acknowledge limitations and difficulties. Ensure public access to the information and
identify factors to be considered for decisimaking.

14. Systematicrresults in the full consideration of all relevant information on the affected
environment and communities; the impacts and if applicable proposed alternatives; the
measures taken; the monitoring and evaluation of residual effects.

1.6 Aims and Objectives of the ESIA

The initial ESlAs conducted in 2108 and 202avered all construction and operation activities for
the GPLO6s new transmission |ines to transmit
Interconnected System via the Substations at Kingston and Sophia, both of which were expanded.
Additionally, the caductors on the existing L5 would be upgraded to satisfy the requirement of
being able to transmit 100MVA. These initiatives would ensure the safe and uninterrupted transfer
of all available power between Kingston and Sophia and better serve the gromeagddevithin

the capital city of Georgetown. The Sophia Substation with distribution outlets allows for more
reliable distribution of power (shorter feeders and lighter loads) which would improve overall
management, including maintenance and reduction nsewed energy due to line plant
unavailability. The revised ESIA aims to include the proposed location changes to the system,
identify potential impacts, and provide suitable mitigation measures. Further to this revision, it
will now embrace an assessmehthe works required to install two capacitor banks in two new
proposed locations and the changing of the L5 transmission lines supporting structures from
wooden poles to steel Monopoles from Kingston to the Sophia Substations, which will
complement thevider ESIA carried out before the approval of the operations under 19656

and the update completed in 2021 for the change in the scope of works.

The basic aim of the ESIA is to anticipate possible effects of the proposed project/activities on the
natural systems (soil, air, biological, human health), secmomic sector and cultural systems
to inform the process of decisionaking.The main objectives of the ESIA are to:
1. Improve environmental designs of the project. Setting the environmental terms and
controls for implementing the proposal.
2. Provide an analysis of the intended project activity, incorporating and considering
ecological matters and environmental concerns.
3. Identify and evaluate the possible key significant adverse environmental and or social
effects and the measures for mitigating them.
4. Protect the right to human health, safety, life and culture.
Enhance social aspects and provide benefits to local-ecoimomic sector.
6. Facilitate participation and involvement of the communities and other stakeholders in all
phases of the assessment.

o
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1.7 Structure of the ESIA
The EIA methodology is a process involving several steps entailing:

1. ScreeningThe Environmental Authority (EPA) determines whether a proposal requires an
EIA to be completed or not.

2. Scopingis undertaken to identify the significant social or environmental issues of concern
and preparation ofdrms of Reference (TOR)

3. Impact Analysisthe assessment designs and conducts appropriate studies to predict the
effects and evaluate their significance.

4. Impact Managemenéstablish measures to prevent, or reduce impacts and incorporate into
an EMP.

5. Reporting:prepare and compile information necessary for decision making i.e., likely
impacts, significance of effects, proposal mitigation, and the concerns of stakeholders.

6. Review:The Environmental Authority checks the quality of the reports and determines if
the report meets the TOR and provides a satisfactory assessment of the proposal.

7. DecisionMaking: the Environmental Authority/Regulatory Body approves/ rejects the
proposal and set the conditions for its implementation.

8. Follow-Up: the Authority conducprocess evaluation, environmental audits, monitoring
activities to ensure the approved terms and condition of project implementation are met.

9. Public Participationpublic involvement and consultation occurs throughout the phases of
the EIA process (scoping, impact analysis, mitigation, report preparation and review).

1.8 Report Organisation
The ESIA report structure is organised into twelve (12) sections. These are as follow:

Table 1: Structure of the ESIA Report

Section Title Description
1 Background/overview

9 Scope of proposed Project

1 Rationale for Project

1 Rationale for EIA

1 Objectives of the EIA

1 Methodology and structure of EIA
9 Limitation/technical difficulties

1 Introduction
1

1

1

1

1

1

1

1 Introduction

Legal Framework and Companypolicy

2 Policy National Legislation/Regulations
International Standards and Conventions
Permits/ Licenses
Introduction

3 Stakeholders InstitutionsCompetent Authorities

Communities

12



Description of the
Proposed Project

Project Site
Phases of Operation
A Production Process Description
Operational Inputs
Materialséquipment
Capital Investment
Personnel Requirement
Est. quantity and type of expected residu
and emissions

Analysis of
Alternatives

Project site
Justification for choosing site
Alternative areas/techniguesc.

Description of the
Existing Environment

Introduction

Climate

Physical

Biological (Biodiversity)
Sociocemnomic Environment

Assessment of
Environmental Impacts
and Risks

Introduction

Method and Criteria foprediction and
evaluation of effects

Impact Identification

Evaluation of significance
Description of Potential Impact

Environmental
Management of the
Project

Introduction

Environmental quality objectives
Impact Mitigation

Monitoring Programme

Site Monitoring schedule

Training (environmental awareness)
Cost estimates

Emergency
Preparedness and
Response Plan
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Introduction

Emergency Operation coordinator
Emergency Contact Directory
Potential Emergencies

List of substance and storafgeilities
Emergency Equipment
Training/Drills/Exercises

First Aid

Emergency Protocolgfocedures for rescu
and evaluation

External Emergency contact information

10

Conclusions

Summary of main finding
Conclusions

11
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13



Glossary of terms

Terms of Reference

Scope of Work

Baseline Studies and other reports
Sampling Protocols

Notes/Minutes of public consultationg
Scoping Meeting, photographs, map
charts and othesupporting documents.

1 Composition of Consultants team

12 Appendices

E

1.9 Approach and Methodology

The EIA was completed to meet the requirements as setiont t he AENnvironmen:
Assessment GuidelinesforGuyana2 0000 as stipul ated by the En
Guyanaas well as the InteAmerican Development Babkeequirements.

1.9.1 Phased Approach to Conducting the EIA
The work was completed severalphases. The first phase involved the definition of the project
components, collection of baseline data and information on the defined Project area. The second
phasewas to conduct an effects assessment of the construction and operatioriotibtiag
proposedctivities:
1 Construction and commissioning of a single ciramuerhead 69kV Transmission Line
between the Kgston and Sophia Substations;
1 Extension of the Kingston and Sophia Substation€toramodate the new transmission
line;
1 L5 Conductor Upgrade.
1 Construction of protection fencing infrastructures.
1 Extension of the New Sophia 69kV bus bar and installation of a 69kV laagdonmodate
the connection of new capacitors.
91 Construction of all necessary concrete supports (concrete foundations) for installation of
new Capacitor Banks at Edinburg, Georgetown and Good Hop&tatitns.
1 Installation of Capacitor Banks at Edinburg, Georgetown and Good Sldpstations.

Due to the revisions made in the Internal Reviesgsessmenih 2022 the following modifications
were proposed for which the ESIA was subsequently revised:
1 Construction andcommissioning of adouble circuit steel monopole overhead 69kV
Transmission Line between the Kingston and Sophia Substations;
1 Extension of the Kingston and Sophia Substations to accommodate the new transmission
line; and
0 L5 Conductor Upgrade
1 Completion of all necessary earthworks to provide a firm foundation for supporting
concrete structures and the recently included Detuned Switched Capacitor banks.
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Construction of protection fencing infrastructures
Construction of all necessary concrete supports and commissioning of the Detuned
Switched Capacitor banks.
Extension of the New Sophia 69kV bus bar and installation of a 69kV bay to accommodate
the connection of the Detuned Switched Capacitor banks.
Relocation of requisite reactive compensation equipment within the iDBEplace the
compensation equipment initially identified (i.e., 10 MVAr STATCOM) specifically,

o Installation of 2 x 7.5 MVAr (15 MVAr) capacitor banks at Columbia Substation.

0 Installation 2 x 5 MVArand 2 x 2.5 MAVR (15 MVAr) capacitor banks at No. 53

Substation.

The EIA is based on scientific, engineering, environmental and economic parameters, professional
judgement, and consultation with the public, applicable government agencies, communities,
interest groups and other stakeholders directly affected by the®rdje approach includes the
following steps:

Step I Assembling Project Baseline Information

l

Developing the Projedescription, including construction, and operation activities; and
0 preparing a description of existing environmental conditions to assess the potential
effects of the variouproject activities on the environment and the potential effects
of the environment on the Project.

Step & Issue Scoping

il
1

Issues identified during development of the study;

Ensure that the concerns of the regulatory agencies involved in the Project review are
identified;

Consider public concerns;

Environmental issues or Environmental Components of Concern (ECC) that may be
affected by the Projeetre identified by professionals in the field;

Elements of the environment that could be affected by the Project and are protected by
legislation or regulation are included as Valued Ecosystem CompdN&3; and

Pathways between the ECCs and Project activities are identified. Where pathways cannot
be identified, the ECC or issue is deemed not to be affected by the Project and, therefore,
is no longer part of the analysis.

Step 3 ldentification of Valued Ecosystem Components

T

T

T

Valued Ecosystem Components (VECS) are those environnoemiglonentsvhich have

been identified through issues scoping and pathway analysis. The result of Step 2 of the
assessment is a list of VECs on which the effect assessment focuses;

A definition of each VEC is developed, including its scope (spatial and temporal
boundaries), and description of linkages (or pathways) with the Project and with other
components of the environment; and

Identification of issues relative to the identified VECs.
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Step 4i Effects Assessment

The effects assessment considers the environmental effects of the project with the proposed

abatement technologies as applied (such as air emissions controls) and inclusive of the mitigation

measures as provided in the rep®d.be considered a significant adverse environmental effect,

the assessment of these potential effects must determine that the effect is adverse and significant
and likely.

The term cumulative environmental effect (CEE) means the effect on the environment, which
results from the effects of a project when combined with those of otheexiaitjg and imminent
projects and activities. These may occur over a cepiilodand distance. The following points
provide an indication of what should be considered:
1 There must be an environmental effect of the project being assessed;
1 The environmental effect must also be likely;
1 That environmental effect must be demonstrated to operate cumulatively with the
environmental effects fromther projects or activities; and
1 It must be known that the other projects or activities have been, or will be, carried out and
are not hypothetical.
Step 5 Environmental Protection Measures
1 Provide the details of environmental protection measures that would be applied to the
project for construction and operations of the facilities.

1.9.2 Baseline Data Collection
To provide accurate and scientific analysis of the potential environmental effects of the proposed
Project on the environment, it ¢sitical to have data that represents the state of the environment
prior to developing the Projecthis baseline data can be used, in conjunction with the predicted
Project outputs, to complete the environmental assessment for the Project. For certain specific
environmental components, it was necessary to collect more detailed ssyksifec informaion.
To achieve the objectives of the project and assess the imphet pifojectin surrounding areas,
the followingprimary and secondary data collectiasks were carried out:
a. Questionnaires
The guestionnaire was one of the main methods used to obtain informatiomeBmi@nts of
Georgetown where the Transmission Lines are expected to be establibleedim of the
guestionnaire survey was to supplement the secondary data collected, with vit@cenamic
information to provide a more comprehensive representation of the challenges poskd by
Project The questionnaires were all salministered by the researcher, witle residentdeing
the main target groupSelfadministered questiorires were chosen for four (4) basic reasons.
1. Questionnaires are used as an ideal way to obtain the opinions as well as views of a desired
sample population and many persons are familiar with them.
2. Data obtained from questionnaires can be used in a format that is easy to analyze and
graphically represent.
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3. Selfadministered questionnaires minimize the frequent issue of respgsnaden
completingthem.

4. Selfadministered questionnaires ensured that if there were questions not easily understood
by the respondent, they could be explained on the spot by the researcher.

b. Discussions with relevant personnel and agencies
Openended interviews were conducted with relevant personnel from various agencies. These
discussions were undertaken because they enabled wider and more detailed responses and
explanationsAdditionally, they allowed for clarification and flexibility, were more relaxed and
conversatiorlike, and aided in gathering significant additional information

The following sections outline the specific baseline programs that were conducted for this EIA
1.9.3 Ambient Air Quality

Ambient air quality monitoring was completed in tinemediate vicinity of the site to confirm
baseline conditions. This consisted of monitoring instruments for suspended particulate matter less
than 10 microns (PM) and 2.5 microns (PbM}) in sizeover aoneweek period. Additional
sampling of total suspended particulates matter (TSP) was also included to supplement the ambient
air quality information.

1.9.4 Ambient Noise Levels

Baseline ambient noise levels were established by conducting attended daily measurements in the
vicinities of each site. These locations were determined in the context of the nearest sensitive
receptors such assehool, residence, and business etc.

1.9.5 Spatial and Temporal Boundaries

The effect of a specific project activity on an environment may differ in both space and time from
the effect of any other activity. Certain project activities may havetemgyconsequences; others

will be of short duration. Temporal and spatial study boundaries have been considered for the
construction and operation phases of the Project.

1.9.6 Methodology to Predict Environmental Effects
Methodologies used in the identification and assessment of effects may be specific to each
discipline. They can be grouped in the following categories:
1 Review of public literature;
1 Acquisition and review of unpublished reports and data from government agencies and
departments, universities and research uisdins, and other relevant projects;
Interviews with resource persons and knowledgeable individuals;
Use of models and extrapolation from datasets and trends;
Compilation of relevant statistical datasets;
Site visits and evaluations;

= =4 4 A
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1 Formulation of effect hypothesis and linkages for each ecosystem component determined
to be vulnerable to effegfrom Project activities.
Valued Ecosystem Components are identified through determining the pathways or linkages
between the issueand the Project. Predictions are based on a combination of objective
(measurable and subjective (deduced) experience based on professional judgement and
evaluation.

1.9.7 Cumulative Effects

The environmental effects of the Project in conjunction with other activities and other projects that
have or will be carried out in the Project Area are examifed.identifying and assessing
cumulative effects, the spatial dimensions of the areas for ¥B€hremain the same. The
temporal boundaries, however, are extended to include activities in the past, those that are under
way in the area, and known projects planned outside of the time boundaries established for the
Project A review of other similaprojects that have been operational for long durations also
provides insight into the potential cumulative effect of this Project.

1.9.8 Consultation Process

As part of the EIA process and the social impact assesstoastltations are completed with the

public and government agencies to ensure that all the relevant issues are addressed within the
report.

1.10 Limitation and Technical Difficulties

Limitationsand technical difficultiesrecounteredvhile conducting the ESIA are as follows:
Availability of Data

Secondary data that may be relevant to the project area is extremely limited due todheefiact
little research work has been done within this area. Therefore, the ®8MA relied on
communication with relevant stakeholders and communities to gather data.

Lack of cooperation

Some of thaesidentsof Georgetownwere reluctant towards answering questionnaires and this
had a spiroff effect on data collection.

Time

The time allotted to complete all forms of data collection; surveys and data analysis was limited.

2 PROJECT LOCATION
1) This project airsto achieve the following:
a. Construction and commissioning afdouble circuit steel monopole overhead 69kV
Transmission Line between the Kingston and Sophia Substations.
b. Extension of the Kingston and Sophia Substations to accommodate the new
transmission line.
c. L5 Conductor Upgrade

18



d. Relocation of 2 x 7.5 MVAr (15 MVAr) detuned switched capacitor banks

These Works are located between the locations of Kingston to Sophia Substations and the new
transmission line was installed along Government reserves (vacant and cleared sites), all in the
capital cityGeorgetown. See Figures 1, 2 and 3. Initially, these capacitor banks were planned for
the Good Hope and New Georgetown substations. Upon consideration of several constraints and
advantaged, it will be relocate¢hich will now result in the following:
a. Completion of all necessary earthworks to provide a firm foundation for supporting
concrete structures and tBetunedSwitched Capacitor banks
b. Construction of protection fencing infrastructures
c. Construction of all necessary concrete supports and commissioning of the Detuned
Switched Capacitor banks
d. Extension of the New Sophia 69kV bus bar and installation of a 69kV bay to
accommodate the connection of the Detuned Switched Capacitor banks
e. Installation of2 x 7.5 MVAr (15 MVAr) capacitor banks at Columbia Substation
f. Installation 2 x 5 MVAr, and 2 x 2.5 MAVR (15 MVAr) capacitor banks at No. 53
Substation

Previously, somavorks were executed at New Sophia Substation, Sophizeorgetown See
Figure 4. As it relates to the upgraded ESIA, the proposed total 55 MVAr deswitethed
capacitor banks will replace the initially planned commissioning of the x£10MVAr STATCOM as
mentioned above. Fifteen (15) MVAr each of the total 55 MVAr capacitors will be removed from
New Georgetown and Good Hope substations because of space consthiei®@ated to the
Columbia substation located in MahaiBarbice, Region 5rad No. 53 substation located at East
Berbice- Corentyne, Region 6. The main reasons for adjusting the locations for the 55 MVAr
capacitors banks are to:

1. Support steady voltage along the 69 kV transmission corridor

2. Support economic dispatch within the DBIS to maximise future development and

expansion plans
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Project Location (Kingston) Map
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Figure 1: Location of the Kingston Substation (Source: Reid 2018)
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Project Locations (Old Sophia) Map
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Figure 2: Location of the Old Sophia Sub-station (Source: Reid 2018)
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Project Location of L5 Conductor Upgrade and New
Transmission Line from
Kingston Sub-station to Sophia Sub-station
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Figure 3:Proposed route of theL5 Conductor Upgrade and New Transmission Line fromKingston Sub-
station to Old Sophia Substation (Source: Reid, 2018)
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Project Location (New Sophia) Map
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Figure 4: Location of the New SophiaSubstation (Source: Reid, 2018)
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Columbia Substation
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Figure 5: Proposed location forinstallation of detuned switchedcapacitor bank in Region 5
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Figure 6: Proposed location for installation of detunedswitchedcapacitor bank in Region 5
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The proposed location for thestallation of 2 x 7.5 MVAr (15 MVArtapacitor banks the
Columbia Substatim MahaicaWest Bank Berbice, Region 6, Figure 6 (Latitude:
6°38'37.10"N Longitude:57°52'36.85"W} nearby the villages of Cane Grove and Mahaica.
Mahaica is located within the northwest direction, approximately 4.39 miles. The capital city,
Georgetown is located approximately 23 miles in the northwest by west direction from the
substationThe major road which connects to the Berbice Highway is 0.08 miles in & north
north-eastern direction from the site, Figure 6. There are two minor roads which provide access
to the site in west by north direction and another on the smadtern border. EhAtlantic
Ocean lies 1.60 miles in the north by east direction from the site, with the EDWC located 9.97
miles in the west by south direction. There are two canals within proximity to the site, i.e. 0.01
miles in the soutlsouthwest direction and wesbrthwest diretion with the former serving as

a discharge point, Figure 6. A drainage pipe was sited at Canal 1.

No. 53 Substation

Project Site

Legend

Client: GPL

Site: No 53 Village O Project Location
Drawn By: Samuel Reid

Environmental Engineering Solutions
\[o]¢=H Drawing provided for information purposes only [T East Berbice-Corentyne

Other Administrative Regions

Figure 7: Proposed location for installation of detunedswitchedcapacitor bank in Region 6
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Proposed location for installation of switched detuned capacitor bank in Region 5 Legend
& Canal
7 Columbia substation

o Major road
@ Power Pros Electrical

The secondproposed location for thastallation 2 x 5 MVArand 2 x 2.5 MAVR (15 MVAr)
capacitor banks s GPLOGs No. 53 Vil |682.61"NSlorgitudea t i o n
57°10'25.78"W in the village of No. 53, on the Corentyne Coast Berbice, Region 6, Figure 8.
The village, Leeds is located within the northwest by north direction, approximately 0.64 miles.
The No. 53 Village Church of Christ located within the wsstithwest directign
approximately 0.04 miles. The town, Rose Hall, is located approgiynsé miles in the north
western direction from the substation. The major road is the East Berbice Corentyne Public
Road and lies within the wesbuthwest direction of the site. Two minor roads provide access

to the site in the northwest by west and Baugst by south direction, both of which connect to
opposing roads then leading to the major road, Figure 8. The Atlantic Ocean lies inthe east
northeast direction and is approximately 0.96 miles from the substation. There are several open
ditch drains thiare irregular and follow the contours of the land which provide drainages from
the site. These ditches also serve as discharge points.
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Figure 9: Proposed location for installation of detuned switched capacitor bank in Region 3
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The third proposed location for the installatx 5 MVAr and 2 x 2.5 MAVR (15 MVAr)
capacitorbanks s GPLO6s Edi nbur g Su%sdiangitude58.28198%@t i t ude
in the village of Edinburg on the West Bank of Demerara, Region 7, FigureEhevillage

Lenorais located right next door and hoasiee Leonora Synthetic Track and Field, tiemora

Police Sation as well as the Lenora Fire Station. The locaéisisome what of a private access

with very few residents living around the location.

3 INSTITUTIONAL AND LEGAL FRAMEWORK

3.1 National Institutional and Legal Framework

The Government of Guyana, through the Guyana Power and Light Inc., is looking for financing
from the InterAmerican Development Bank (IDB) for the implementation of strategies aimed
at improving energy efficiencies and effectiveness, by reducing teclossak and improving
the quality of servicéo consumers in Guyana. This project, which includes the construction
and commissioning of a double circaterhead Transmission Line between Kingston and
Sophia Substations, the extension of the Substatioasdmmmodate the new transmission
line, and the upgrading of the L5 Conductor, will be implemented within Administrative
Regiors 4 and 5of the countryAdditionally, it has been revised to include the modification to
the scope of works now required to achieve the installation of requisite reactive compensation
equipment within the DBIS through the relocation of the two of the four substations previously
identified. As an important first step in any developmental project, it is necessary that a
comprehensiveeview of the institutional and legislative framework be conducted to ensure
that the initiative is consistent and fully compliant with all national and international
requirements. The specific institutional and legislative arrangements in Guyana that are
relevantto this project are:
Landrelated Provisions

1. State Lands Act 1903

2. Local Demaocratic Organs Act 1980

3. Municipal and District Councils Act 28:01

4. Town and Country Planning Act 2001

5. National Land Use Plan 2013

Environmentrelated Provisions
I.  Constitution of the Cooperative Republic of Guyana Act 1980
Il.  National Environmental Action Plan 1994
lll.  Environmental Protection Act 1996
IV.  Environmental Protection (Authorisation) Regulations 2000
V.  Environmental Protection (Water Quality) Regulations 2000
VI.  Environmental Protection (Air Quality) Regulations 2000
VIl.  Environmental Protection (Hazardous Wastes Management) Regulations 2000
VI Environmental Protection (Noise Management) Regulations 2000
IX.  Environmental Protection (Litter Enforcement) Regulations 2013
X.  Pesticides and ToxiChemicalsControl Act 2000
XI.  Wild Birds Protection Act 1919
XIl.  Species Protection Regulations 1999
XIll.  Wildlife Management and Conservation Regulations 2013
XIV.  Wildlife Conservation and Management Act 2016
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XV.  Forests Act 2009
XVI.  Forests Policy 2011

XVII.  Low Carbon Development Strategy 2009

XVIII. National Biodiversity Strategy and Action Plan 2012
XIX.  Green State Development Strategy Framework 2017
XX.  Low Carbon Development Strategy (2030)

Health, Safety and Labouelated Provisions

I.  Labour Act 1942

[I.  National Insurance and Social Security 1969
[ll.  Occupational Safety & Health Act 1997

Energyrelated Provisions
I.  Guyana Energy Policy 1994
[I.  Guyana Energy Act 1997
[ll.  Electricity Sector Reform Act 1999
IV.  Public Utilities Commission Act 1999
V. National Development Strategy 262010

Landrelated provisions
. State Lands Act 1903

3.2 Land-related Provisions
3.2.1 State Lands Act 1903

The Act was enacted to provide for the proggulation of public lands, rivers and creeks of

the stateThe Act was amended in 1929 and 1953, and later consolidated on January 01, 2012.
All state lands fall under the jurisdiction of the Guyana Lands and Surveys Commission
(GLSC) which is a nationdével institution established on June 01, 2001, through the
implementation of the Guyana Lands and Surveys Act, 1999. The GLSC is the custadia

public lands, rivers and creeks of Guyana and oversees the administration of lands for the
developmentad benefit of landowners and the state.

3.2.2 Local Democratic Organs Act 1980

The Act specifically governs the Local DemocraBigstem and makes provision for the
establishment of a countryide system of local democratic power as a vital aspect of socialist
democracy. This Act specifically outlines the division of the country into Administrative
Regions, each with its own RegionBlemocratic Council (RDC), responsible for the
administration and governance of the prescribed area. This body also has critical responsibility
in ensuring safety, health and wellbeing of the people witl@nespective locality.

3.2.3 Municipal and District Councils Act 28:01

The Act makes better provisions for Local Government in the City of Georgetown and other
towns in Guyana. It also provides for the establishment and operation of City Councils,
including the election of mayor and councillors as well as the acquisition and appropriation of
land.
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3.2.4 Town and Country Planning Act 2001

The Act was developed to guide and make provisions for the orderly and progressive
development of land, cities, towns and other areas (whether urban or rural) to preserve and
improve the amenities within the area.

3.2.5 National Land Use Plan 2013

The GLSC developed a draft National Land Use
framework to guide | and devel opmentseveral Guy at
national policies and strategies which are of direct relevance for land use and land management,
with one of its main objectives being to enable financial resources to be targeted at optimal
land uses at the regional level. Although the NLUP is not ppgse in that it does not aim to

zone areas of the country fepecificland wses, it does aim to provide a spatial element to
development planning. Through map work, the plan displays what the current situation with
regards to land use is in the country, where resources are located, where potential exists and
what linkages may beegessary to develop those resources. A draft National Land Use Policy

is in existence and provides the policy context for all land uses in the country. Regional land

use plans are being developed through a phased process to ensure more localized and
contexual land use planning and management.

3.3 Environment-related Provisions
3.3.1 Constitution of the Cooperatve Republic of Guyana Act 1980

The Constitution is the supreme | aw of the ¢
and sustainable development is enshrined in
has a duty to participate in activities to improve the environmenpwotdct the health of the
nationo and Al n the i nter e, sheState il grdteet raponad s e n't
use of its flora and fauna and will take all appropriate measures to conserve and improve the
environmento. Fianrchahgesrthat thee tvedlbeiGgooh tket natibnudepends on
preserving clean air, fertile soils, pure water and the rich diversity of plants, animals and
ecosystems.

3.3.2 National Environmental Action Plan (NEAP) 1994

The NEAP, which was developedin 1994, outlines the Governmento f Gu ymain a 6 s
environmentalpolicy objectivesfor the soundmanagemenof the environment and natural
resources. Twelve stated policy objectives were outlined in the N&#&Rof which called for

the conduct of environmental assessments for proposed development activities that may
significantly affect the environment. In keeping with this environmental policy objective, the
Environmental Protection Act was enacted in Jur#l#nhd includes the legal framework for
undertaking an environmental impact assessment.

3.3.3 Environmental Protection (EP) Act 1996

The EPA Act underwhich the EnvironmentalProtectionAgency (EPA)was established
providesfor the managementonservationprotectionandimprovemeniwf the environment.
It also has provisions for the preventioncontrol of pollution, assessment dhe impactof
economicdevelopmenbn theenvironmentandthe sustainableiseof naturalresources. The
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Act mandateghe conductof Environmentalmpact Assessmentfor projectswith potential
significantimpactson theenvironment. Thig\ct wasamendedn 2005to includeasectionon
recordkeepingand monitoring requirements. Undéris section,any personwho release®or
engages ithe handlingpf hazardousubstancesr contaminants is requirdd:

1. Sample andanalyze such contaminant or hazardous substance,or material
contaminatedby that persorior specificconstituentor characteristics.

2. Install, use andnaintainmonitoring equipmentandimplementenvironmentabudit
proceduressspecifiedin any environmentaduthorizatiorissuedpursuanto the Act.

3. Establishand maintain recordsregardingsampling, monitoring, and environmental
auditing activities.

4. Establishandmaintainrecordsregardingpollution controlequipmenton the premises
(including recordson control equipment parameters, productieariablesand other
indirectdatawhendirect monitorings notrequired).

5. Submitreportsincludingcomplianceeports angbrovidesuchotherinformationasthe
authoritymayrequire.

The EP Act also allows for the development of regulations to garafinonmentaprotection
in Guyana. In 2000, five different regulatiom®under theAct as follows:

EnvironmentaProtectionAuthorizationsRegulations
EnvironmentaProtectionWaterQuality Regulations
EnvironmentaProtectionAir Quality Regulations
EnvironmentaProtectiorHazardousVastedVlanagemenRegulations
EnvironmentaProtectionNoiseManagemenRegulations

= =4 =4 -4 -9

3.3.4 Environmental Protection (Authorization) Regulations 2000

The Regulations outline the procedure and requirements for issuing Environmental
Authorizations (Permit) for any developmental activity which may have adverse impacts on
the environment. Due to the nature of the proposed project and the potential negzdists

that the installation of transmission lines may have on the environment if not properly managed,
the Project may be required to have an Environmental Authorisation which will stipulate
permitted conditions for ensuring and maintaining environmemtadrity of the area before

the commencement of activities and throughout the life of the project.

3.3.5 Environmental Protection (Water Quality) Regulations 2000

The Regul ations was established to protect
controlling and managing effluent discharge. These regulations require th\ealgper who

is desirous of commencing any operation, construction, modification and/or extension of a
facility which discharges or has the potential to discharge effluent must first apply for an
Environmental Authorisation. The regulations further stadée ¢ffluents discharged in inland/
coastal water or land shall not exceed dithéd discharge parameter limits set by the Guyana
National Bureau of Standards (GNBS) as follows:

Table 2: General Environmental Guideline Values for Effluent Discharge
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pH 5.01 9.0 CN total (Cyanide) <1 free:0.1
Temperature <40 Phosphate (PQ) --
BOD for 5 days < 50 mg/L Chlorine (CI) <CL:0.2
COD < 250 mg/L Surfactant -
DO - Phenols <0.5mg/L
TSS <50as TSS Coliforms <400 MPN per 100 mi
N as NHs <10 mg/L Oil and Grease <10 mg/L
(0&G)
Total N -- Metals --

Phosphorous (P) <2 mg/L

(Source: GNBS 2002)
The provisions reiterate that there must be the establishment of sampling points; effective
record keeping, reporting on effluent discharges, water quality and biological integrity;
management of spills/accidental discharges and encouragement of prppseakdiatment
of effluents discharge. ThRRroject, therefore, will ensure that there is adherence to the water
quality regulations through the implementation of appropriate measures to keep possible
discharge within the prescribed limits set by the GNBIgs will not only help to safeguard
the environment but will also ensure that the project activities are conducted in keeping with
the legal requirements of the country.

3.3.6 Environmental Protection (Air Quality) Regulations 2000

The Regulations outlines the allowable amount of air pollutants which may be emitted into the
atmosphere. The regulations require that any developer involved in any construction,
installation, operation, modification and/or extension of any facility thetiseair contaminant

must apply for an environmental authorization from the EPA. The regulations also include the
air contaminants for which parameter limits are to be established.

Currently, no emission limits have been established in Guyana; nevertheless, this project will
seek to ensure that the air contaminants emitted through the installation of the transmission line
and the expansion of the substations are controlled ancttedtto a minimum value through

the implementation of appropriate measures to protect the residents in proximity to power
generating facilities, the health of workers and the general environment. The project will also
be guided by the ambient air qualitaisdards recommended and used by the EPA.

Table 3: US National Ambient Air Quality Standards

Parameter Type Averaging Level Form
Time
PM 5 Primary Annual MH ®n 2> Annual arithmetic mean, average
over 3 years
Secondary Annual Mp ®n * > Annual arithmetic mean, average
over 3 years
Primary and 24-hour o p >3k 98" percentile, averaged over
Secondary years
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PMio Primary and 24-hour mpn % :ZNotto be exceeded more tha

Secondary once per year on average over a
year period
Total Primary 24-hour Hcn % ZNotto be exceeded more thai
Suspended once per year
Particles Annual T p >3 k Annual geometric mean
(TSP) Secondary 24hour mMpn % :=Notto be exceeded more tha

once per year

Annual c n >3k Annual geometric mean
Source: (USEPA, 2016 & USA EPA, 2016)

Table 4: Indoor Air Quality Guidelines for TVOC and HCHO

TVOC 0.3 mg/n? onn %3k Y LowLevel of Concern
0.5 mg/n? pnn %3k Y Acceptable Level
HCHO 0.1 mg/n? mnn %3k Y Shortterm (30 min)

Source: (EASInc., 2015 & WHO, 2010)

3.3.7 Environmental Protection (Hazardous Waste Management) Regulations 2000

The Regulations ere developed with the primary aim of protecting the environment by
controlling the discharge of hazardous waste materials. The regulations require that any
Developer involved in any operations that generates, transports, treats, stores or disposes of
hazardas waste must apply for an Environmental Authorisation. The regulations also outline
the provisions for reporting, record keeping, emergency preparedness planning and
transportation of hazardous waste, while at the same time encouteetppergo utilise
appropriate disposal and/or treatment mechanisms of hazardous waste identified in the
regulations.

It is the intention of thi®roject to ensure that all possible precautionary measures required for
the safe handling and disposal of hazardous materials/substances are observed in the different
stages of development as well as operation of the various substations. This will be done t
ensure that the integrity of the environment is protected and that all workers and nearby
residents are protected from negative hegdthted implications.

3.3.8 Environmental Protection (Noise Management) Regulations 2000

The Regulations seek to manage and control noise emission levels within Guyana. According
to these regulations, it is required that any Developer involved in any construction, installation,
operation,modification and/or extension of a facility that emits noise must apply for an
environmental authorisation from the EPA. The regulations also stipulate that noise decibel
levels are not to be greater than the established permissible noise levels/litnésGNIBS

which have been adopted by the EPA. This mtoyell take all measures possible to ensure

that there is adherence to the stipulated noise regulations by implementation of measures,
where necessary, to maintain minimal noise levels to protect the environment, to safeguard the
health of workers and rekents within and around the project site.

Table 5: GNBS Guideline Values for Noise in Specific Environment
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Residential 75 60
Institutional 75 60
Educational 75 60
Industrial 100 80
Commercial 80 65
Construction 90 75
Transportation 100 80
Recreational 100 18:00 01:00hr 100
01:00 08:00hr 70

(Source: GNBS 2010)

3.3.9 Environmental Protection (Litter Enforcement) Regulations 2013
Under the Regulations, persons who are found guilty of littering will be charged. The

Regulations are enforced by the EPA through its recently established Enforcement and
Compliance Division. The Litter Regulations address among other aspects, littaresffen
penalties and the power of the local authority to enter premises and to remove derelict vehicles.
Under the Litter Regulations, it is an offence to litter in a public place, particularly:

1. To deposit litter in a public place

2. To deposit litter from a moving vehicle unto a public place

3. To cause or permit persons to commit offences 1 and 2 above

Any person/s found guilty of any of these offences under the Litter Regulations shall be liable
to a fine of between fifty to one hundred thousand Guyana dollars (G$503¥1®0,000) or

three months imprisonment. The absence of a waste receptaclaisexause under the law.
Allowing litter to enter a public place from a vehicle whether it is a bus, car, truck or trailer is
an offence and any person found responsible for such an act will be fined the sum of fifty
thousand Guyana dollars (G$50,000)tHé person that committed the offence cannot be
determined, then the driver of the vehicle will be held responsible. If it is a company or
organization committing such an offence, then it shall be fined one hundred thousand Guyana
dollars (G$100,000). ThiBroject will ensure that there is adherence to the stipulated litter
enforcement regulations by implementation of measures where necessary to protect the
environment from solid waste pollution at the project site.

3.3.10 Environmental Authorisation (Permitting) Process under the EPA
The process is initiated when an application and a summary of the project is submitted to the

EPA for environmentahuthorizationand subsequerEnvironmental Permitif required.In
accordance with s5l(1) every person who commences a project without obtaining an
Environmental Permias required shall be guilty of an offence. This process begins with the
submission of &roject Summarglong with theapplication (for Environmental Authorisation)
for all projects where it is not clear whether a project will significantly affect the environment.
The project summary must include the following:

V A detailed description of the proposed project
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A description of the design of the proposed

Potential impacts and their significance

Description of proposed environmental management and all environmental, ecological

and social impacts.

V A summary of minutes of any public consultations/ meetings held by the Project
proponent with key stakeholders expressing their views and opinions

V A description of any assumptions, uncertainties and gaps in knowledge

V A nonttechnical summary of the project (a summary of what the project is about in

|l aymanés | anguage that clearly describes

< <<

Additionally, the following list of documents must be submitted before the application is
processed:

1 Identification of the Permit Applicant (National ID Card, Passport)

1 Proof of Land Ownership (Transport, Lease or other Agreement with the landowner or
occupier, or acknowledgement of Application for Lease of State Lands from the
Guyana Lands & Surveys Commission).

1 Land use suitability letter/Outline Planning Permission from the Central Planning &
Housing Authority.

1 Map showing surrounding land uses, identification of receiving water(s) and the
location of any existing or proposed intake and discharge structures and the location of
any discharge.

Site Plan showing the layout of the operation

Project Description (Ssummary)

Business Registration/Certificate of Incorporation (if applicable).

Any other information which the Agency may require under the Environmental
Protection Act, 1996 or the Environmental Protection (Authorisation) Regulations,
2000.

In some cases, the Site Plan and Map may be accepted as one document, providing that all the
required informations stated.

= =4 =4 2

The application is then screened, and a site visit is done to determine whether an EIA is
required. In some cases, theveloper is asked to complete an Environmental Assessment and
Management Pla(EAMP). If an EIA is not required, this is published on public notice for 30
days. If no objection is raised, and the EPA is satisfied that the potential environmental impacts
arising from the development are adequately maintained, the Environmental Persnigds is

Where the EPA believes that a project may significantly affect the environment, a decision is
taken that the project will require an EIA, and the decision is published in at least one daily
newspaper. A notice of the project, and the project summary is enadlable to members of

the public who have 28 days from the date of publication to highlight questions and matters to
be considered in the EIA. The EPA Act mandates the following four functions of the EPA in
relation to environmental assessments:
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1. To take such steps as are necessary for the effective management of the natural
environment to ensure conservation, protection and sustainable use of natural resources.

2. To promote the participation of members of the public in the process of integrating
environmental concerns in planning for development on a sustainable basis.

3. To ensure that any development activity which may cause an adverse effect on the
natural environment be assessed before such activity is commenced and that such
adverse effect is considered in deciding whether such activity should be authorized.

4. To coordinate environmental management activities of all persons, organizations and
activities, including monitoring in accordance with the conditions of the Environmental
Authorization.

Further, the Agency is required to implement several principles of environmental management
as part of this process. These include:

a. The Apolluter pays principleodo: the pollut
pollution.
b. The fiprecautionary principleo: where ther

lack of full scientific certainty shall not be used as a reason for postponing measures to
prevent environmental degradation.

c. The #dAstrict l'iabilityo | egal principle:
Regulations shall be liable to the penalties prescribed thereafter.

d The Aavoidancedo principle: it is preferahb
impossible or more expensive to repair rather than prevent damage.

e. The Aistate of technologyo principle: meas

by what is technologically feasible and as technology improves, the improved
technology should be used to prevent and repair environmental damage.

The Role of EPA

The EPA Act mandatedsour functionsof the EPA in relationto environmental assessments
namely:

1. Totakestepsas necessarpr the effectivemanagementf the naturabnvironmento
ensureconservationprotectionandsustainableise of naturalesources.

2. To promotethe participationof membersof the public in the processof integrating
environmental concerns planningfor developmenbn a sustainabldasis.

3. To ensurethat any developmentctivity which may causean adverseeffect on the
natural environmenbe assessed beforguch activity is commencedand that such
adverse effeds consideredn decidingwhethersuchactivity shouldbe authorized.

4. To coordinateenvironmentamanagemendctivitiesof all personsprganizationsand
activities, including monitoring in accordance with the conditions of the Environmental
Authorization.

3.3.11 Pesticides and ToxicChemicalsControl Act 2000

The Act, which established theesticides and Toxic Chemicals Control Board, is intemnoed
regulatethe manufacture, importation, transportation, storage, saleangalisposal of
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pesticides and other toxic chemical s. I n t
disinfectant or any other substance known to be poisonous, corrosive, irritating, and capable of
causing a sensitive reaction or sensitive to man or animal thatdsruagriculture, the arts,
commerce or industry or for any domestic or

3.3.12 Wild Birds Protection Act 1919

The Act provides for the protection of certain wild birds, and includes stipulations for
addressing the wounding, capturing or killing of wild birds, the protection of captive birds, and
the issuing of licences to kill or export wild birds.

3.3.13 Species Protection Regulations 1999

The Regulations seek to provide protectior@tainspecies of prescribed flora and fauna by
taking steps that are necessary for the protection of endangered species of animals and plants
against oveexploitation through importation and exportation. Currently, there is no official
wildlife policy, however Guyana is a signatory to the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES). This Convention seeks to protect
endangered species from owxploitation by tighty controlling trade in live or dead animal

or animal parts through a system of permits.

3.3.14 Wildlife Management and Conservation Regulations 2013

The Regulations seek to provide for the management and conservation of wildlife, to regulate
the capturing, gathering, collecting, hunting, killing or taking of wildlife, for any purpose and
use, including but not limited to bush meat, scientific researaghmedicinal purposes; and to
make appropriate arrangements for the classification of wildlife and areas in Guyana.

3.3.15 Wildlife Conservation and Management Act 2016

The Act provides for the protection, conservation, management, sustainable use, and internal
and external trade of Guyanads wildlife. It
are listed under AppendixIll of the CITES. The Act establishahe Guyana Wildlife
Conservation and Management Commission, a body corporate, designated as the CITES
Management Authority of Guyana and a Wildlife General Fund to fund the operations of the
Commission. It also establishes the Wildlife Scientific Committéech is tasked with, among

other things, advising the Commission on the importation, exportatieexp@tation and
introduction from the sea, the commercial importation and exportation of wildlife, the
establishment of quotas, and the conduct of eglevesearch for the protection of species of

wild fauna and flora.

3.3.16 ForestsAct 2009

The Act seeks to repeal and replace the Guyana Forestry Act 19&8tatdish the Guyana
Forestry Commission (GFC) and provide for incidental matters relating to forest and forest
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resources. It focuses on thtlization andconservatiorof Gu y a foeestssand mandatdse
GFCto regulatethe harvestingmarketing,exportandtransportatiorof timber. TheAct also
empowerghe Ministerresponsibldor the forestry sectorto makeregulationsgoverningthe
harvestingof forestryproducetheoperation of sawmillsestrictingthe exploitationof certain
specieand othemattergelatedto thestateforest. Additionally, the GFC is required to consult
with the GLSC before issuing any forest concession agreement.

3.3.17 Forest Policy 2011

The NationalForestP o | i oweyafl abjectiveis to conserveprotect,manageandutilize the
n a t ifarestéesourcesyhile ensuringthatthe productivecapacityof the forestsfor goods
and servicesis maintainedor enhanced. This project will include the utilisation of forest
produce emanating frostateforestareaand as such it is intended that measures will be put in
place to ensure th#tte sourcing and usage of thessources, and all legal requirements are
strictly followed.
3.3.18 Low Carbon Development Strategy (LCDS) 2009/2030
In 2009, the Government of Guyana set out a vision to forge a new low carbon economy in
Guyana. The vision was translated into a national low carbon development strategy, which
aims to achieve two goals. These include the transformation of the econoetiy¢o greater
economic and social development for the people of Guyana by following a low carbon
development path and the provision of a model for the world on how climate change can be
addressed through low carbon development in developing countriéise iinternational
community takes the necessary collective actions, especially relating to REDD Plus. An update,
LCDS 2030 aims to create a new l@arbon economy in Guyana by establishing incentives
which value the worl dbés thesoas gnessential congponentaf e s a
a new model of global development with sustainability at its core. Planning for sustainable
development is the core principle that guides the LCDS 2030. This means promoting
development and stimulating future growth &f | Guyanads people throt
human, financial, physical and natural capital with the physical capital encompassing
development of the transportation sector. This LCDS Draft for Consultation addresses the
following objectives:

I.  Forest climate services and other ecosystem services

II.  Stimulate future growth through clean energy and sustainable economic activities
lll.  Protect against climate change
IV.  Align with global climate goals

3.3.19 National Biodiversity Strategy and ActionPlan (NBSAP) 2012

The Government of Guyana adopted its first National Biodiversity Action Plan (NBAP 1) in
1999, reviewed it in 2005, and developed its second NBAP in 2007 (NBAP II). The third
National Biodiversity Strategy and Action PIGNBSAP) was later developed in 2012 and
covers the period 2012020. This strategy and action plan which serves as the strategic
framework for biodiversity management in the counbgs nine strategic objectives. It also
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outlines key priority actions for implementation includitng review of existing legislation
and outcomes of EIAs and their roles in protecting biodiversity.

3.3.20 Green State Development Strategy (GSDS) Framework 2017

The draft GSDS Framework provides an overview of the current economic, environmental and
social context within Guyana. The document is a consolidation of the relevant goals and targets
and an outline of the strategic areas to be developed with expersgandpthrough broad
national multistakeholder consultations. The GSDS Framework is built on past strategies and
lays out the elements to be examined and consulted upon during development. These include
green infrastructural transformation; developmentnefv climate resilient infrastructure,
sustainable management of natural resources including establishment of conservation areas,
renewable energy transition, capacity building for human development through the acquisition
of green skills and improved ingttional governance and international cooperation for green
trade and investment.

3.4 Health, Safety and Labourrelated Provisions
3.4.1 Labour Act 1942

The Act provides for the establishment of the Department of Labour, and for the regulation of
the relationship between employer and employees. The Act stipulates and establishes
procedures regulating wages paid; minimum rate wages payable; hours ofhearghts and
obligation of the employees; and provides for settlement of differences between employees and
employers. Thigroject intends to comply with Guyaddbour laws and policies to protect

and safeguard the welfare of all the staff employedbyptoject.

3.4.2 National Insurance and Social Security 1969

The Act establishes the National Insurance and Social Security system, which covers and
protects workers. The persons/individuals to be insured under this Act by payment of
contributions are those persons who are sixteen (16) years and older, undé@03ix&a(s of

age, seHemployed, and gainfully employed. The National Insurance and Social Security
system provides benefits for old age, inval.
and industrial benefit. The National Insurance Scheni®)(i¥ the social security organisation

in the country, which maintains a system of social security by securing contributions from both
employees and employers to generate benefits during sickness and accidents. The NIS also
provides other benefits in keag with the provisions of the Act.

3.4.3 Occupational Safety and Health Act 1997

The Act provides for the registration and regulation of industrial establishments/operations to
ensure the occupational safety and health of all workers, and inevitably prevent, as far as
possible, avoidable injuries due to negligence and/or oversigktdfety. The Act stipulates

that companies and employers must ensure that measures are implemented to ensure the safety
of all operating facilities and machinery, the provision of sufficient ventilation, lighting,
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sanitary facilities and access to potable water; the identification of hazardous chemicals,
physical and biological agents to be used during operations of the facility, and regulation of
usage and storage. The Ministry of Labour, Human and Social Sesurigégponsible for
regulating the relationship between employers and employees. It also ensures that occupational
safety and health standards are maintained in the workplace, and provides public support
programmes for suicide prevention, childcare pratectand human trafficking prevention,
special cases such as disabilities, domestic violence, and rape. It also provides old age pension
for the elderly.

Currently, the GPL does not have an agreed environmental policy; however, it has several
internal procedures that deal with environmental and occupational safety and health
considerations. These include procedures for oil spills (major and minor); evacimthe

event of a fire/lbomb scare or other emergency; industrial accident reporting, recording and
investigation; fire equipment audits; occupational safety and health inspections; environmental
complaints from members of the public; and correctiveoastito deal with environmental
incidents and nowonformities. The GPL only has one individual in place with the
responsibility for environmental management and the Unit strives to conduct quarterly audits
at each of these locations to ensure compliantetiwese procedures.

3.5 Energy-related Provisions
3.5.1 Guyana Energy Policy (Draft) 1994
The main objectives of the drafational EnergyPolicy of Guyanaare to:

1. Providestable reliableandeconomicsupply ofenergy.

2. Reduce dependency anportedfuels.

3. Promotewherepossibletheincreaseditilization of domestiaesources.

4. Ensureenergyis usedn anenvironmentallysoundandsustainablenanner.
Giventheevolutionof Go v e r n pmieritids over the years, aqpdatedPolicyis prescribed.
This new Policytakesinto consideration thgrowing concernsbout climate changeand
environmental sustainabilityeductionsgn renewableenergytechnologiesand thematurity of
energyefficiency technologiesand techniquesThe suggested overall objectives of the new
National Energy Policy of Guyana are to:

1. Position the energy sector as an engine of national economic growth using a green
development strategy that contributes to the achievement ofStistainable
Development Goals

2. Minimize theforeignexchangeostof energyto the nationaleconomy.

Increasedhe efficiency ofenergy us@er unitof GrossDomesticProduct.

4. Diversify from importedfossil fuelsin the national economyith the deployment of
indigenougenewablesnergy resources.

5. Enhanceenvironmental sustainability bgninimizing thelocal andglobal negative
environmentalimpactof theenergysector.

6. Attainuniversal accesandequitablegeographical distributioaf greenenergyservices
attheleastcostto consumers.

7. Establisharegional exportrade ofgreenenergyservicesandcommaodities.

w
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8. Developthe oilandgassectorfor export.

3.5.2 Guyana Energy Agency Act 1997

This Act came into effedh 1998 and established the Guyana Energy Agency (GEA), which
falls under the purview of the Minister of Public Warkihe GEA has responsibility for
advising and recommending to the subject minister methods to secure effective management
of energy and sources of energy, and for the development and utilization of alternative sources
of energy. The Agency has responsipifor development and implementation of the National
Energy Policy and acts as a consultative body tdvthmester as it relates to instructions for
compliance in energy matters. Additionally, the GEA is responsible for conducting research
into more effective sources of energy and utilization of energy.

Another key function of the GEA is to monitor the performance of the energy sector. Among
the parameters monitored are energy production and the importation, distribution and
utilization of petroleum and petroleum products. It also reviews the explorptimafyction,
recovery, processing, transportation, distribution, sale, purchase, exchange and disposal of
energy and sources of energy. The Agency is mandated to formulate and implement measures
to optimize energy utilization in Guyana. This mandate iresuggulating or prohibiting the
production, supply, acquisition or use of energy or sources of energy and prescribing technical
standards, procedures and guidelines for the storage, production, processing and distribution of
energy or sources of energyalso establishes standards for persons employed in the energy
sector and has authority to compel any producer, importer, distributor or consumer of energy
to provide information pertaining to energy or sources of energy within a reasonable time.

3.5.3 Electricity SectorReform Act 1999
This Act established the licensingquirementgo be adheredto by a commercial entity
supplyingelectricity to any person,premisesor geographicahreas. Theé\ct further setsout
the conditionswhich mustbe satisfiedfor theissuanceof a licenseto an IndependenPower
Producer(IPP) for the generatiorof electricity for saleto a publicsupplier.In addition to the
standardermsandconditionsstipulatedn the Act, other key provisions that may becluded
in alicenseto supplyelectricityare:
1 The activities permitted to the licensee i.e., generation, storage, transmission,
distribution furnishingor saleof electricity;
1 Theauthorizel areafor public supply of electricity;
1 In the ca® of a licens for supply for private purposs the persm or persons or
premise to which electricity maybe supplied;
1 Enforcemenof duties by way of penalties and revocatia of license; and
1 Limitation on or mechanisnfor calculationof pricesto be chargel by the licenses for
the supply of electricity, and provisiors with respecto breakirg up of ary stree in
ary area or patt of area and alteration of the position of any pipes or wire unde the
street.
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TheAct furtherdetailsthe procedurdor application modificationandextensiorof licensego
supplyelectricity. Inaccordance witlthe Act, the subjectMinister enforcescompliance and
cancompulsorilyacquireland forandon behalfof a supplierto give effectto thelicense. The
Act also providesor theapplicationof eitherNorth Americaror Europeanechnicalstandards
to everylicensegrantedsubjectto modification,restrictionor exception. Ratef®r the supply
of electricity arefixed in accordancevith the Act andthe Public Utilities CommissionAct
1999.

3.5.4 Public Utilities Commission (PUC)Act 1999

This Act establishedhe Public Utilities Commission acts a&n advisorybody to the subject
minister. The Act regulatespersons(entities) who own or provide services which include
production, generation, storage, transmission, sale, delivery, furnishing or supplying of
electricity directly or indirectly tahe public and the conveyance or transmission of oral,
written, digital or other form of messages and telecommunications and other services as
specified by the responsible Minister. The Commission can initiate and comgestigations

into the operations and standard of service of any public utility.

The PUCperforms regulatory, investigating and enforcement functions and has estahfished
office for research. Th&€ommissionis authorizedto prescribe,after a hearingon its own
motion or up on a complaintthat adequatendreasonableervicebe providedby the public
utility. It may renderthe public utility liable in damagedor loss and damagesufferedby a
consumerueto failure of the public utility to provide an adequate and reasonable service.
Further.,it has theauthority to order the public utility to taleppropriateneasureso remedy
any inadequacyin serviceand to approvedevelopmentand expansionof facilities. The
Commissioncan alsosanctiona public utility for failure to implementdevelopmentand
expansiorprogrammes.

The PUCregulategatesfor servicegprovidedby the public utility in accordancevith written
law and mayproviderulesin this regard.In circumstancesvherethe public utility doesnot
itself produceor generatevhatit distributes,transmitsor supplies,the Commissionhasthe
powerandauthorityto investigatehe costsof suchproduction andjeneratiorio determinehe
ablenessof therateschargedoy thepublic utility. Theissuingof securities byanypublic utility

is subjectto the prior approvalof the CommissionThe Commissiormay alsoprescriberules
relating totheform of books,accountspapersaandrecordsto be keptby everyutility.

3.5.5 National Development Strategy (NDS) 2062010

The NDS sets out priorities for Guyana's econoanid social development policies up to the

year 2010. It is based on a technical assessment of the issues and opportunities in all the sectors
of the economy and includes components on social consider&ioagter 39 of the document

is dedicated to discasg the main issues and challenges facing the electricity sector and
proposes both legislative and policy changes for the reform of the sector. The GSDS is intended
to build on the measures contained, aadk completed under the NDS.
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3.6 International Conventions and Agreements
In addition to the national institutional and legal framework, there are several international
conventions and agreements that may be of relevance to the project: These include:
I Rio Declaration
Agenda2l
United Nations Framework Convention on Climate Change
Paris Agreement
United Nations Conventioon BiologicalDiversity
Protocol Concerning Pollution from Laii®hsed Sources and Activities
Protocol Concerning Specially Protected Areas and Wildlife
Conventionon Internationallradein Endangere®pecief Wild FloraandFauna
Basel Conventionon the TransboundaryMovementof HazardousWasteand their
Disposal
Montreal Protocol on Substances that Deplete the Ozone Layer
International Labour Organization Core Labour Standards
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3.6.1 Rio Declaration
The Rio Declarationon Environmentand Developmentresulted from thdJnited Nations
Conferenceon EnvironmentandDevelopmen{UNCED) held inRio de Janeiroin 1992.The
Rio Declarationconsistedof 27 principlesintendedto guide future sustainable development
around thaworld. It confirmsthe responsibilitiesof all countriesincluding Guyanato among
otherprinciples:
1 Usetheprecautionanapproacho preventenvironmentatlegradatior{Principle15)
1 Undertake activities havingenvironmentalimpacts with full public participation
(Principle10)
1 Include indigenous peoples and their communities in development projects
(Principle22)

3.6.2 Agenda2l

This was also developeftom the UNCED and outlineseveralenvironmentalpolicy and
managemenissuesfor a more sustainablpatternof developmenin the 2% century.Four
major areas of political action were identified in Agenda21i social and economic
development, natural resources including fragdesystemsnajor organizations angroups
of people, andmeansof implementation (Selmai996). Further27 environmental principles
for the protection of environmental resourcewere outlined as the Agenda 21 Action
Programmes. Theggobalprinciples have sincguidedthe developmento nationalpolicy on
environmentalmpactassessment.

The UNCED Conferencalsoinitiated global statement®n key environmentalssuesThese
include the FrameworkConventionon Climate Changeand the Conventionon Biological
Diversity to whichGuyanais signatory. More recently, Guyana also became one of the first
countries to sign on to the landmark Paris Agreement andthersforeconsider and comply
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with theseglobal instrumentsduring environmental impact assessmefas development
projects.

3.6.3 United Nations Framework Conventionon Climate Change(UNFCCC)

The UNFCCCwas enteredinto force on November 271994, to achievestabilization of
greerhouse gas concentrationsat a level that would prevent dangerousanthropogenic
interferencewith the climate system. Furtheiif required thatcceptabldevel of greerouse
gagsbeachievedwithin atime framethatis sufficientto allow ecosystemso adaptnaturally

to climatechange. Irkeepingwith the provisionsof the Convention, anationalclimatechange
committeewas establishedand a nationalinventory of greenhousegaseswas preparedor
baseyear 1994. Measuresrelatedto technologytransfer, capacity building requirements,
vulnerability assessmeandadaptatiormeasures have also been compiled and implemented
over the yeardVlore recently Guyana, through the Office of Climate Change, which is also the
National Focal Point for the Convention in Guyana, is working to develop a national climate
change policy.

3.6.4 Paris Agreement

The Paris Agreement, the first global legally binding climate Agreement, was entered into force
on November 04, 2016, and sets out the framework for parties to take measures to limit the
global increase in temperature. As a requirement under the Agre€hugatia prepared and
submitted its Nationally Determined Contributions (NDCs) which outline the actions that will
be taken against climate change. Under the Agreement, Guyana has made a commitment to
pursue alternative energy sources, and has identifiedxaof wind, solar, biomass and
hydropower to supply both the demand of the national grid and the energy requirements for
towns and villages in Guyanads hinterl and.
achieve national energy requirements anetnte international targets.

3.6.5 United Nations Conventionon Biological Diversity (UNCBD)

The UNCBD was entered into force on November 12, 1997 with the ohgactives being
conservation of biological diversity (defined as the variability among living organisms from all
sourcesncludinginteralia, terrestrial marineandotheraquaticecosystems artie ecological
complexities ofwhich they arepartincluding diversity betweenspeciesandof ecosystems),

the sustainableiseof its componentsandthe fair andequitablesharingof the benefitsarising
outof theuutilization of geneticresources.

The provisionsof the Convention applyto areaswithin the limits of nationaljurisdiction of
contracting partiesContractingpartiesare requiredunder Article 7 of the Convention,to
identify processeand activitiesvhich haveor are likelyto havesignificantadversampacts
on the conservatiorand sustainable usef biological diversity andto monitor their effects
throughsamplingand othertechniquesParties are also requireasfar asis possibleandas
appropriate, teestablishprotectedareasor areaswherespecial measures netmbe takento

44



conservéiological diversityln areasadjacento theseprotected areas, environmentayund
and sustainabledevelopmentshould also be promoted. Article 8 requiresthat degraded
ecosystemavere habilitatedand restored,and the recoveryof threatenedspeciesbe done
through thedevelopmenandimplementatiorof plansor managemenstrategiesContracting
parties are also requiredto regulateor managerelevant processeor activities where a
significant adverseffecton biologicaldiversity hasbeendetermined.

Article 10 of the Conventioncalls forthe integrationof conservation andustainableiseof
biological resourcesn national decisioamaking, andthe suppot to local populationsto
developandimplement remediadctionin degraded areasherebiological diversityhasbeen
reduced.The avoidanceor minimizing of adversetransboundaneffectsis also considered
importantandshouldbe addressedby the introductionof environmentaimpact assessments
of proposed projects thatelikely to havesignificant adversenpactson biologicaldiversity.
The same articlalsorequireghe exchangef information and consultatioon activitiedikely

to have significanadverseeffects orthe biologicaldiversity of otherStatesand notificatiorto
such Statesof imminent or grave dangerto biological diversity within areasunder the
jurisdiction of such States. Inobservanceof the Convention, Guyana stablishedthe
Environmental ProtectioAgencyin 1996, which hasince been identified as the National
Focal Point of the Conventiotg coordinate antnmplementaprogramme fothe conservation
of biological diversity. A third National Biodiversity Strategy and ActioRlan was also
developedvith stakeholders to guide biodiversity management in the country.

3.6.6 Protocol Concerning Pollution from Land-BasedSourcesand Activities (LBS)

The LBS Protocol, which was entered into force on August 13, 2010, is a regional mechanism
under the Cartagena Convention (regional agreement for the protection of the Caribbean Sea)
that seeks to assist United Nations member states to meet their contshitnmagr the United
Nations Convention on the Law of the Sea and the Global Plan of Action for the Protection of
the Marine Environment from laAghsed activities. The Protocol requires contracting parties

to develop and implement programmes, plans andsuanea to prevent, reduce or control
pollution of the Convention areas from labdsed sources and activities. Parties are required

to address the source categories, activities and pollutants of concern listed in Annex 1 to the
Convention. Extractive indus¢s and mining are identified as priority source categories and
activities while heavy metals and compounds, cyanides and fluorides are listed as primary
pollutants of concern. Annex Il of the Convention identifies factors to be used to determine
effluentand emission limitations and/or management practices.

3.6.7 Protocol Concerning Specially Protected Areas and Wildlife (SPAW)

The SPAW Protocol, which was entered into force on June 18, 2000, is used as aaheans
regionalizingglobalconventionsuchasthe UNCBD. The Protocol which also falls under the
Cartagena Conventiaatilizesan ecosysterbasedapproacto conservatiorby protectingrare

and fragile ecosystemsand the endangeredspecies that inhabit these aredsrough its
CaribbearRegionalCoordinatingUnit, assistances givenfor the establishmenof protected
areado ensureattainmenbf the objectivesof the SPAW Programmeo significantly increase
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the numbeandimprovethe managemendf nationalprotectedareasandspeciesn theregion
and assistthe Governmentf the region, on request,to develop guidelines for the
establishment anthanagemenf suchareas.

The Protocol extends tthe Convention areas as well as wateursesincluding up to the
freshwater limit or watersheds designatadthe parties.In the applicationof protection
measureseachparty is urgedto progressivelytake such measuresn accordancewith its
nationallawsandinternationalaw asareappropriatgor:

1. The regulation or prohibition of the dumping or dischargeof wastesand other
substancethatmay endangeprotectedareas.

2. Theregulationor prohibitionof coastatisposabr dischargesausing pollutiongoastal
establishmentand developmentsoputfall structuresor any othersourceswithin their
territories.

3. Theregulationor prohibitionof fishing, hunting,takingor harvestingof endangeredr
threatened species faunaandflora andtheir partsor products.

4. The prohibition of activitiesthat resultin the destructionof endangeredr threatened
specief faunaor flora andtheir partsand products,andthe regulationof any other
activity likely to harm ordisturbsuchspeciestheir habitatsor associate@cosystems.

5. Theregulation o prohibitionof anyactivity involving a modificationof the profile of
the soil that couldaffect watershedsdenudation anatherforms of degradation of
watershedsyr the exploratioror exploitationof the subsoilof thelandpartof amarine
protectechrea.

6. Theregulationor prohibition of industrialactivitiesand of otheractivitieswhich are
notcompatible withtheusegshathavebeenenvisaged fotheareaby nationalmeasures
and/orenvironmental impacssessmenfsursuanto Article13.

7. Any other measureaimed at conserving,protectingor restoring natural processes,
ecosystemsr populationgor which the protectedareasvereestablished.

3.6.8 Conventionon International Trade in EndangeredSpeciesof Wild Flora and
Fauna

TheCITES wasentered into force on July 01, 1975, and seeksmtrol theinternationatrade
of live and deadnimalsandplants throughheissuancef permits/certificate$or suchtrade.
Requirementgor the establishmenof Scientific andManagement authoritiesegulationof
tradein specificspeciesvia permitsand certificatesand maintenancef recordfor tradeare
also detailedn the Convention.The legal obligationunderthis Convention wagstablished
through the development dhe SpeciesProtection Regulations1999 and thewildlife
Management and Conservation Regulations 20it&rthe EnvironmentaProtectiorAct, and
more recently the passage of WWddlife Conservation and Management Act 2016.
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3.6.9 BaselConventionon the Transboundary Movement of Hazardous Wasteand
their Disposal

TheBaselConvention, which was entered into force on May 04, 18®@sto protecthuman
health and the environmentagainst the adverseeffects resultingfrom the generation,
managementtrans boundary movementand disposalof hazardousand otherwastes. The
Conventionwasdesigned specifically tpreventtransferof hazardousvastefrom developed
to lessdevelopectountries. ltis alsointendedto minimize the amountandtoxicity of wastes
generated. Thiensures thatoxic wasteis managedas closely as possibleto the sourceof
generationExamplesof hazardousvaste aslefinedby the Conventionare:

1 Wastedrom the manufactureformulationanduseof wood preservingchemicals;
Wastepharmaceuticalsjrugsandmedicines;

Wastedrom the production formulationanduseof organicsolvents;
Wastemineraloils unfit for theiroriginally intendeduse;
Wasteoils/water,hydrocarbons/watemixtures,emulsions; and

= =4 4 -4 -

Wastedrom production formulationanduse ofinks, dyes,pigments paints,lacquers,
varnish.

3.6.10 Montreal Protocol on Substances that Deplete the Ozone Layer

TheProtocolto the Vienna Convention, which was entered into force on November 10, 1993

is an international treaty designed to protect the ozone layer by phasing out the production of
numerous substances that are responsible for ozone depletiorotbeol is centred on
several groups of halogenated hydrocarbons that deplete stratospheric ozone. One of the main
targets under thErotocol are hydrochlorofluorocarbons (HCFCs), which are oxamdeting
substances that contribute significantly to climatencie.

3.6.11 International Labour Organization (ILO) Core Labour Standards

The ILO is a United Nationbased organization comprising of trade unions, governments and
companies. It produced the Declaration on Fundamental Principles and Rights at Work in
which member states agreed to respect, promote and realize core laboudstahe@acore
labour standards consist of five standards, laid out in eight converAiddsionally, it calls

on companies to respect internationally recognized labour rights namely the right to a living
wage based on a regular working week that doesxuaed 48 hours; humane working hours
with no forced overtime; a safe and healthy workplace free from harassment; and a recognized
employment relationship with labour and social protectiorkeeping with the provisions of

the legislation described above, a brief overview of the environmental and social studies
required under this project, based on the level of seciaronmental risk to ensure compliance
with national, provincial, and muripal legislation is presented Trable6 below.

Table 6: Environmental and Social Studies required based on level of soeemvironmental risk to ensure
compliance with national, provincial, and municipal legislation
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Legislation

Potential socie
environmental risk

Level of risk (high,

Studies required

medium, low)

Landrelated Impacts to Road Use ar Medium Lands, Livelihood an
Provisions Safety during installation Living Census
Potential Impact to vulnerabl¢ Low Population and
groups Vulnerability Census
Environment Noise and Vibration Impact Medium Noise and Vibratior
related from Construction Activities Surveys
Provisions including transportation of
construction equipment
Erosion  potential  during Low Geotechnical anc
construction and operation Topographic Surveys
Impacts to threatened specie Low Literature
and endangered and ecologic Review/Rapid
communities Biological Assessmen
Potential impacts to native Low Vegetation Mapping
vegetation and wildlife habitat and Analysis
Impact of dust from Low Air quality Surveys
construction activities
Potential impacts from wast¢ Low Effluent Site Surveys
during construction
Health, Safety Transportation, handling ani Low Assessment (0]
and Labour storage of hazardous materia transportation and use
related during construction techniques, and
Provisions emergency responst
schemes
Energyrelated Energy consumption and Low Energy Consumptiol
Provisions greenhouse gas emissions Assessment
37 Compliance with the Directives of the | DB

The IDB applies safeguards throughout the life cycle of the project to ensure that its operations
are environmentally sustainable. The key requirements for the EB#Bronmental and
Safeguards Compliance Policy (GB3)that are relevant to this project are as follows:

9 Directive B1: The Bank will only finance operations and activities that comply with the
directives of this policy and are consistent with the relevant provisions of other Bank
policies.

9 Directive B2: The Bank will require the borrower for that operation to ensure that it is
designed and carried out in compliance with environmental laws and regulations of the
country where the operation is being implemented, including national obligations
established under ratified Multilateral Environmental Agreements.

91 Directive B3: All operations financed by the Bank will be screened early in the
preparation process and classified according to their potential environmental impacts.
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Any operation that is likely to cause significant negative environmental and associated
social impacts, or have profound implications affecting natural resources, will be
classified as a Category A. These operations will require an environmental assessment
(EA), normally an Environmental Impact Assessment (EIA) for investment operations.
Category A operations are considered high safeguard risk. Operations that are likely to
cause mostly local and shaerm negative environmental and associated social impac

and for which effective mitigation measures are readily available are classified as
Category B. These operations will normally require an environmental and/or social
analysis according to and focusing on the specific issues identified in the screening
process and aBnvironmentabnd Social Management PIGESMP).

Directive B4: In addition to risks posed by environmental impacts, the Bank will
identify and manage other risk factors that may affect the environmental sustainability
of its operations. These risk factors may include elements such as the governance
capaity of executing agencies/borrower, seetelated risks, risks associated with
highly sensitive environmental and social concerns, and vulnerability to disasters.

Directive B5: Preparation of Environmental Assessments (EA) and associated
management plans and their implementation are the responsibility of the borrower. The
Bank will require compliance with specified standards for Environmental Impact
Assessments (ERY which includes as a minimum screening and scoping for impacts;

timely and adequate consultation and information dissemination process; and
examination of alternatives including a no project scenario. The EIA should be
supported by economic costbenafis s essments of the project
and/or the associated protection measures.

Directive B6: As part of the environmental assessment process, Category A and B
operations will require consultations with affected parties and consideration of their
views. Consultations with other interested parties may also be undertaken to consider a
broader range of expertise and perspectives. Category A operations will be consulted
at least twice during project preparation, that is, during the scoping phase of the
environmental assessment or due diligence processes and during the review of the
assessent reports. For Category B operations, affected parties must be consulted at
least once, preferably during the preparation or review of the ESMP as agreed with the
borrower.

Directive B7: The Bank wil/l moni tor the e
all safeguard requirements stipulated in the loan agreement and project operating or
credit regulations.

Directive B9: The Bank will not support operations, that in its opinion, significantly
convert or degrade critical natural habitats or that damage critical cultural sites.
Whenever feasibldBankfinanced operations will be sited on lands already converted.

In addition, the Bank will not support operations involving the significant conversion

or degradation of natural habitats unless there are no feasible alternatives acceptable to
the Bankcomprehensive analysis demonstrates that overall benefits frapehetion
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substantially outweigh the environmental costs; and mitigation and compensation
measures are acceptable to the Battiat is they are adequately funded, implemented
and monitored.

1 Directive B10: The production, procurement, use and disposal of hazardous material
and substances should be avoided whenever possible and minimised in other cases to
avoid adverse impacts to the environment, and human health and safety.

91 Directive B11: Bankinanced operations will include, as appropriate, measures to
prevent, reduce, or eliminate pollution emanating from their activities.

1 Directive B17: Where agreed with the borrower, suitable safeguard provisions for
procurement of goods and services in Béinknced projects may be incorporated into
projectspecific loan agreements, operating regulations and bidding documents as
appropriate to ensure environmentally responsible procurement.

The key requirements for the IDBisaster Risk Management Policy (B4)that are relevant
to this project are as follows:

1 Directive A2: Bankfinanced public and private sector projects will include the
necessary measures to reduce disaster risk to acceptable legletsrasined by the
Bank based on generally accepted standards and practices. The Bank will not finance
projects that according to its analysis would increase the threat of loss of human life,
significant human injuries, severe economic disruption or saamfiproperty damage
related to natural hazards.

During the project preparation process, project teams will ideatifypr oj ect 6 s | e
exposure to natural hazards or show high potential to exacerbate risk. The findings will

be reported to the Bank through the social and environmental project screening and
classification process. The risk of exposure to natural hazargsderghe projected

distribution in frequency, duration and intensity of hazard events in the geographic area
affecting the project.

Project Teams will carry out a natural hazard risk assessment for projects that are found
to be highly exposed to natural hazards or have a high potential to exacerbate risk. In
the analysis of risk and project viability, consideration should be givesthisbuctural

and nonstructural mitigation measures. This includes specific attention to the capacity
of the relevant national institutions to enforce proper design and construction standards,
and of the financial provisions for proper maintenance o$ighyassets commensurate

with the foreseen risk.

The key requirements for the IDBperational Policy on Gender Equality in Development
(OP-761)that are relevant to this project are as follows:

1 The Bank will actively seek opportunities to mainstream the gender perspective as a
strategic dimension of its development interventions and will incorporate actions to
address the issue. Within the context of the policy, gender mainstreaming is the proces
that seeks to have general equality and the needs of women and men be heard and
addressed in the design, i mpl ementation,
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interventions with special emphasis on public and private sector loan operations given
their importance within the institution.

1 Gender equality mainstreaming will be applied systematically in all Bank development
interventions. The Bank wil/l require an
contribution to general equality. When the analysis so indicates, the Bank will
incorporae specific actions to strengthen that contribution.

1 The Bank will conduct its financial operations to identify and address adverse impacts
and the risk of genddrased exclusion, include women and men in consultation
processes, and comply with applicable legislation relating to equality between men and
womaen. Its financial operations must, throughout all phases of the project cycle adhere
to the safeguards set forth in the policy.

1 In designing its operations, the Bank will introduce measures to prevent, avoid, or
mitigate any adverse impacts and/or risks of gebdsed exclusion identified in the
project risk analysis. These risks may includigoducing unequal requiremenfisr
access to projeaterived economic opportunities and benefits, including paid work,
training, and credit or business opportunities. Projects will apply the principles-of non
discrimination, equal treatment and equal pay for work.

1 Inits projectrelated consultations, the Bank will seek the inclusion of the women and
men affected in a gendsensitive and socioulturally appropriate manner.

The key requirements for the IDBperational Policypn Indigenous Peoples (&5) that are
relevant to this project are as follows:

1 Inits efforts to facilitate dialogue and support the mainstreaming of indigenous issues,
the Bank will seek to address the various facets of development with identity, as far as
feasible and appropriate. Of particular importance is support for the patioci and
leadership by and protection of women, the elderly, youth and children and for the
promotion of equal rights.

1 The Bank will conduct its operations in a way that prevents or mitigates direct or
indirect adverse impacts on indigenous peoples or their individual and collective rights
or assets.

1 The Bank will consider respect for the rights of indigenous peoples and individuals as
established in the applicable legal norms according to their relevance to the Bank
operations.

The key requirements for the IDB Operational Policy on Involuntary Resettlememtl@P
that are relevant to this project are as follows:

1 Every effortwill be made to avoid or minimize the need for involuntary resettlement.
A thorough analysis of project alternatives must be carried out to identify solutions that
are economically and technically feasible while eliminating or minimizing ¢led for
involuntary resettlement.
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1 Particular attention must be given to secidtural considerations, such as the cultural
or religious significance of the land, the vulnerability of the affected population, or the
availability of inkind replacement for assets, especially when they hapertant
intangible implications.

According t o t he | DBO6 s Policy on l nvol unt
unavoidable, a resettlement plan must be prepared to ensure that the affected people receive
fair and adequate compensation and rehabilitation. Based on the field survetfeandsite
assessmentonducted during the establishment of the baseline conditiomas determined

that eachcomponent under the project, including the expansion of the substations and the
installation of thecapacitor banksand the L5 transmissiofines, does nomnecessitate
involuntary resettlement, land acquisition and any associated compensation of persons,
indigenous or otherwise, in the ase@he two sites identified for the relocation and subsequent
installation of the capacitor banks, i.e. are in Regions 5 and 6. Both substations i.e., Columbia
substation in MahaieBerbice, Region 5 and No. 53 Substation located at No. 53 Village, East
Berbice- Corentyne Region 6, are currently under the ownership and management of the GPL
Company.Meanwtile, the proposed L5 transmission lines will be constructed along public
land where the GPL network exiskence, it will not require resettlement.

3.8 Codes andGuidelines

3.8.1 National Grid Code
The National Grid Code by GPL outlines two objectives of the general conditions which are to
ensure, insofar as it is possible, that the various sections of the grid code work together for the
benefit of GPL and all users and to provide a set of principte®rning the status and
development of the grid code and related issues as approved by regulatory authority. The
general conditions and the grid code apply to GPL and to all parties interconnected to the GPL
system. The Grid Code comprises five distcmtesnamely:

U Planning code
The Planning Code defines the criteria and procedures employed by GPL in evaluating the
performance of its power system and the reinforcements necessary to maintain reliability. The
overarching objective of the Planning Ceds to set the minimum planning criteria that will
be used as the basis for the expansion of the transmission network to reliably attend current
and future loads while considering the need to minimize operating costs and capital
investments.

U Interconnection Code
The Interconnection Code defines the requirements and processes that any Independent Power
Producers (IPP) or GPL Generation Projects must comply with to interconnect new (or
modified) generation to the GPL System. The information on the procedures, forms,
requirements, timelines, fees and 4woma standardized interconnection contracts are
presented, along with the steps required in the interconnection process.

U Operational code
The Operational Code includes the criteria, procedures and information requirements necessary
to execute the operational planning, the generation dispatch and coordination supervision and
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control of integrated operation of the GPL System. The Operating Code will procure a reliable
and safe supply of energy and power demand by using the available resources in the most
efficient and economical way. It will also define the procedures forréperting and
information exchange between the different entities connected to the GPL System.

U Minimum Technical Requirements (MTRS)
This Code defines the technical specifications and requirements that must be complied with by
any new generation facility that will interconnect to the GPL System. It is critical to Renewable
Generation Facilities (RGFs), since there are specific techigalrements that are required
to address RGFs inherent variability, uncertainty, and limited dispatchability. On the other
hand, complying with theminimum technical requirement®r conventional generation
resources is normally less challenging, howekiey must also comply with the MTRs.

U0 Metering Code

This defines the regulations and technical aspects related to metering within the GPL System.
The requirements are complimentary to the metering and data exchange requirements of
agreements between persons to whom this code applies and the DistributenTGed
objectives of the metering code are to establish the standards to be met in the provision,
location, installation, operation and maintenance of metering systems. It also defines the
responsibilities of each person bound by this code in relationrtership and management of
metering systems and meters and the provision, use, and storage of meter data.

3.9 Environmental and social requirements
I n accordance with Guyanadbds National Environ

Safeguards Compliance Policy (GB3), assessments must be conducted and address the
environmental and social issues related to the proposed prakting upgradesAs part of

the overall preparation and design process of anyfilbBed projectpperations of this nature

must be subject to environmental assessments according to the nature and significance of the
potential impacts of the operation. This Project wlassified as Category B which means it

has potential environmental and/or social impacts and risks that are less adverse than those of
Category A and which are generally limited to the project site, largely reversible and can be
mitigated via measures thare readily available and feasible to implement in the context of

the operation (IDB, 2011). Prior to commencement of works, several environmental and social
management instruments will be used with the objective of ensuring the integration of
environmatal and social criteria and indicators throughout the life of the Project including:

3.9.1 Environmental and Social Analysis (ESA) (IDB, 2011)

An ESA provides an overview of the proposed project, its environmental and social setting,
and any potential environmental and social impacts and risks that may be likely to occur during
the project life cycle. This information is then used to infomEavironmentaManagement

Plan.
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3.9.2 Environmental and Social Management Plan (ESMP)
This report contains the necessamjtigation, management, and monitoring measures to

manage these impacts and risks for the life of the project (IDB, 2011). Upon completion of the
Environmental Assessment and Plan, responsibility is transferred to Executing AGancy

3.9.3 Environmental and Social Management Framework
This Framework was developed to improve environmental and social performance, in tandem

with good international practices (The World Bank, 2022) and sets out the modalities of
assessing the potential adverse and environmental and social impacts assothated
activities to be implemented under the Project.
U Interconnection Project (L5 Redundant Circuit and Conductor Upgrade Project) to
install New Transmission Lines from the Kingston to the Old Soghironmental
and Social Assessmetéveloped prior to approval under operation of-G66 and
the subsequent revisions under the-G66 Component 2: Reinforcement of the New
Sophia Substationncluding the expansion of thélew Sophia Substatio and
installation of Capacitor Banks at Edinburg, New Georgetown, No.53 and Columbia
Substation&nvironmental and Smal Impactaim to achieve the following objectives:

A To ensure compliance with the | DBo&s ¢
policies through the recommendations of measures to mitigate, minimize or
avoid any potential environmental and social impacts

A To monitor the projectédés compliance wi

A To provide early warning signals on potential environmental changes, so that
appropriate actions can be taken to prevent or minimize environmental and
social impacts

A To encourage and achieve the highest environmental and socioeconomic
performance and response from individual employees and contractors
throughout the duration of the project; andtinely check all measures/devices
put in place for effective monitoring of project functions and activities

3.10 Institutional Capacity of GPL
GPL is the leading supplier of electricity services and has comprehensively reviewed its role
within the context of supporting national economic development and has revised its core
objectives and identify critical issues (GPL, 2021). One of the coretaperas to provide a
costeffective electricity service: Electricity is critical to national economic and socio
economic developments. This is crucial to the positioning of the Company and dictates
stakehol dersé expected dcenhpetitive ang afforflablestariffsv i ¢ e
(GPL, 2021). GPL focuses on four critical issues and intends to prioritize them to achieve
operational excellence and corporate strategic objectives:

U Improve the Quality of Products and Services

U Strengthen Management

U Optimize GPL as a System

U Reduce Technical and Commercial Losses
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3.10.1 Program Execution Unit (PEU)

Component 2Reinforcemenbf transmission infrastructure to improve reliability and stability

of the DBIS through the Operation @YL066 is executedby the PEU under the GPL and
monitored by IDB during tis phase.Therefore, any revisions or upgrades made under this
component will also be executed by the PHU.strengthen and avoid potential risks while
managing the project, IDB will share recommendations based on experience and skills of GPL
as an establishdgtixecuting Agency.

Capacity strengthening activities like organizational arrangements inclusive of the appointment
of key staff and consultants will be exercised when needed. Implementation of all
environmental and social obligations undgmponent2 of Operations GY.1066 will be
dedicated to Monitoring, Environment&ocial Management and Communication team, see
Figure 12 for the organisation structure of the PEU. To ensure environmental and social
compliance, all environmental and social obligations to the Project amthaoities including

the Grievance Redress Mechanism must be maintaidettlitionally, the management
structure of GPL facilitates a unit related to Quality, Health, Safety, Environment Management
(QHSE). These management procedures are supported by the accreditation of ISO 9001 (ISO
9001:2015 Quality Management System Implementation & Aud
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Figure 11: Organizational structure of the PEU for the Operation of GY-L1066
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3.11 Grievance and Redress Mechanism

The IDB has recognized the need feystematic, transparent and meaningful stakeholder
consultation processes to improve benefits to local communities and stakeholders and avoid delays
in project design and implementation. Meaningful consultations, as a requirement of IDB policies,
entail a twoway process of dialogue and engagement, instead of thevaneissemination of
information. One of ten key elements that have been identified by the IDB as critical to any
meaningful stakeholder consultation process is the establishment of anregiprapd accessible
grievance redress mechanism, which aims to address how stakeholders can seek remedy if they
are of the opinion that the project is adversely affecting them or the environment. The elements of
an effective grievance and redress mechaasnescribed and illustrated by the IDB are presented

below:

MULTIPLE UPTAKE
CHANNELS & LOCATIONS

FOLLOW-UP

* Ergage miprnal and rxiernal peries

v « Qather o, find facks & sundasin
keebly vorreclive actions

¢ « Doviee sclutions and "

v - Cunpult and nfgres (e

P tea Conmghanean s |
< Bwrche when pansitie and choes the cane
< Distll assns and ratrufit ooerathons

Figure 12: Elements of an Effective Grievance and Redress Mechanism

(Source: Meaningful Stakeholder Consultations (IDB, 2017)

Currently, the GPLhas grievance redress procedures particularly relating to the delivery of its
services which have been used by its customers over the years. The formal process generally
follows a letter to the Customer Services Manager of the GPL or the completionaifaFoIm.

The GPL only processes claim for compensation from consumers who have legitimate contracts

with the company and

once the faults/ problem

Emergency Unit within the respective districdditionally, theCompany is only responsible for
damages that are a result of negligence on its part, and only processes claim that are filed within
or up to thirty days of the occurrence. If negligence on the part of the Company is established, the
complainant is requiredo provide proof of ownership of property/appliance/equipment
damaged/destroyed prior to the settlement of the claim. The GPL also reserves the right to seek an
independent assessment of the property/appliance/equipment to determingetitieok the
damage caused. Consumers are required to provide details and proof of expenditure incurred to

57



repair/replace property/appliance/equipment and all damaged items should not be disposed of,
until the claim is determined but in the case of perishables until inspected by the Investigators.

In cases where the complaint is not addressed to the satisfaction of the complainant, both in terms
of the decision or if the complaint is not re
Operations Standards and Performance Targets, the commplaiag make a further report to the
Georgetown Office of the Public Utilities Commission (PUC) and seek redress. The process as
outlined in the PUCOs Act 1999 varies dependi
must be in writing and accompadiby the relevant information or documentsa complainant

is experiencing difficulties to read and write, the staff of the PUC will assist the complainant in
recording the complaint following which he/she will affix his/her signature to the docuRaent.

cases that are outside the scope of the PUC, and in which direct loss or claim cannot be recovered
from GPL, the affected person is entitled to compensation as determined by agreement between
that person and the Government. In the absence of sucheemagt, any compensation shall be
determined based on the fair market value of the property or right in the nature of the property by
the High Court.

For issues relating to the environment, the complainant can utilise the internal mechanisms of the
GPL that specifically deal with environmental complaints from members of the public. The
procealure follows the submission of a complaints form to Senior Peedanthin the station or

facility. All complaints that are reported will be individually logged on the Safety, Health and
Environmental Unit Complaint FornBoth immediate and lonterm corrective action may be
required in dealing with a complaint andetadvice of the Safety, Health and Environmental
Officer may be required in addressing both types of corrective action. Complaints shall be passed
to the Officer to review the report at least once every two weeks. The Officer shall monitor whether
the conplaint has been dealt with successfully and shall recommend or carry out further corrective
action as appropriate. This may include contacting members of the public once corrective action
has been carried out. The Officer shall also ensure that a copyglofreport is filed in his/her
records.The Officer shall analyze complaints for a specific period as requested by the CEO from
time to time. The results of these analyses shall be reported to the Central Safety, Health and
Environmental Committee by the Officer and an analysis of environmemtgblaints shall be
included in GPL6s annual environment al report

In cases where the complaints are not addressed to the satisfaction of the complainant, the
complainant maydirect complaints to the Executive Director of the Environmental Protection
Agency. The Bvironmental Protectioi\ct mandates the EPA to conduct investigations and
inspections to ensure compliance with the Act and its regulations and investigate complaints
relating to breaches of their legal provisions. Depending on the nature of the complaint, the EPA
may need to anduct site visits in collaboration with other regulatory authorities such as the
regional authoritiesMayor and City Council and the Central Board of Health (Public Health
Officers and Occupational Health and Safety Department), to determine the lewphef, and
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outline conditions and measures to ensure the expeditious resolution of the complaint and
protection of the environment.

In terms of the activities planned under this project, a localized grievance process is the most
appropriate approach.is proposed that a Grievance Officer who will be based at the P8iject

be identified prior to theommencements of worke receive all complaints that may come in
during the life of the project. Signposts with the contact details of the Grievance Officer should be
placed at various prominent positions at the site to ensure thptitte can easily access the
information. In casewhere complainants would prefer to remain anonymous, a grievance box can
also be placed at the site to receive complaints.

For complaints that are submitted directly to the Grievance Officer, these can take the form of a
letter or in cases where the complainant cannot read or write, particulars of the complainant and
the grievance may be documented by the Griev@ifeer in a Complaints Form. All complaints
received by the Grievance Officer should then be logged in a complaint register which should
include the date of receipt of the complaint,
the grievance and description of the grievance. Once the complaints have been documented,
these complaints can then be forwarded to the Site Supervisor-aveakly basis for review and
action. The complaints box at the site should also be checked at biweekly interdatsy
complaints that are deposited in the box should be logged and forwarded to the Site Supervisor
along with other submissions.

Once the complaints have been received by the Site Supervisor, the complaint should be reviewed
and assessed within three days of receipt. Depending on the nature of the complaint, the Site
Supervisor may need twnsult with relevant personnel on site to determine whether the issues
can be resolved at the site level. All complaints that can be resolved at the site level should be done
within two weeks of receiving the complaint and the decision should be comneghicathe
complainant through the Grievan©fficer. For complaints that cannot be addressed at the site
level, these should be forwarded to the responsible department@PLtheead Office for action

within two weeksThe decision made by the responsible department at the Head Office should be
communicated to the complainant at this time.

In cases where the complaint is not addressed to the satisfaction of the complainant, both in terms
of the decision or if the complaint is not resolved within the allocatedftanee, the complainant

may report the matter to the PUC for redress in keeping with the process outlined above. If the
complainant is still not satisfied with the outcome of this process, the complainant may seek further
redress inthe High Court. The grievance and redress mechanism as described here is further
illustrated in Figurel1l below.
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4 NATURAL ENVIRONMENT

This section provides a detailed overview of the project's natural environRrentously, it

included a description in relation to the general projemtations, that is, the capital city of
Georgetown; and the specific project sites located at Kingston and Sophia. Hahis\es since

been revised tmcludethe newly introduced sites which are located within the MaFBRerhice,

Region 5 and Corentyne, Berbice, RegioRigure 12 Asthe coastal plairs influenced by natural
features beyond its boundaries, this chapter also considered those applicable characteristics of the
natural environment to provide additional context as well as to strengthen a holistic understanding
of the project area’he methodology used in the development and elaboration of this section was
based on a review of existing information contained in national reports, plans and strategies;
scientific publications; and discussions with resource persons.

Project Site
Locations

Legend

Endinburgh Substation
O Project Location
New Sophia Substation
Project Location
Columbia Substation
6 Project Location
No 53 Village Substation
9 O Project Location
(S::ig:t: (S;:tl;station locations [77] Essequibo Islands-West Demerara

Drawn By: Samuel Reid [__| Demerara-Mahaica
Environmental Engineering Solutions [~ Mahaica Berbice
Note: Drawing provided for information purposes only [ East Berbice-Corentyne

Other Administrative Regions

Figure 14: Project sites
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Figure B: The 69kVTransm|SS|on LinesSheriff Street to the Sothern half of Durey Lane
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leading to the Sophia Sub Station.

4.1 Topography and Soils

Georgetown is situated within the flat coastal belt of Guyana, one of the five physiographic regions
mapped for Guyana by the Food and Agriculture Organisation of the United Nations in 1996
(GL&SC 2013; seeFigure B. Georgetown is bounded to the north by the Atlantic Ocean and to
the west by the Demara River, one of Guyangsimary rivers, which flows northward into the
Atlantic. The proposed locations for the installation of the capacitor banks are also situated on the
coastal bejtFigure 4. The coastal belt's flat morphology characterizes the estuarine zone of lower
Demerara River and extends many kilometres south of Georgetown. Another main characteristics
of Georgetown is that its topographical height lies below mean segdRemimerset-al. 201§.

In fact, much of the coastal belt lies at 0.5 to 1 meters below sea(&k&SC 2013,
necessitating a high level of infrastructure such as sea defences, kokers, canals and drains, to
mitigate the risks associated with flooding and to effectively drain the city and other areas within
the coastal belt.

In addition to its low elevation, the coastal belt is also narrow, ranging between 8 and 65 km in
width along its 440 km stretch (from the Corentyne River in the east to Waini Point in the west).
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Considering this variable width, the Nationalid Use Plan, 2013, notes thaastal plain exhibits
variation in its elevation: ‘east of the Essequibo River the plain consists of recent and old sediments
with recent deltaic and fluvimarine clays and silts occurring on the coast with silty clays and
sands inland. The recent plaiocurs at elevations of 2m below to 3m above sea level with sandy
old beach ridges forming higher ground. The older coastal plain lies at an altitude of about 3 to 9
m above se&vel. The land on which present day Georgetown sits is historically associated with
sugarcane plantations, which is reflected in its network of drainage canals originally developed to
irrigate and drain these plantation areas. Urbanisation of the azeaemeral decades resulted in
further alteration of the landscajber instance paving of previously pervious surfaces to build and
expand road networks, conversion of navigation waterways to drainage channels, and expansion
of housing and commercial irfstructure to facilitate population growth and expanding
commerce.
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4.1.1 Soils of the Coastal Plain
The coastal plain is part of the flat, ldwng coastal lands that extend along the coast of South

America from the Amazon to the Orinoco. The plain is composed of a wide variety of soils
developed from a variety of parent materials such as marine arwfharine deposits with baek
swamp organic soils. In general, the soils closer to the shore and along rivers are more fertile than
the soils behind which can have extremely low fertility and toxicity in some instances. The soils
have been mapped as:
1 1a Low humic gleys of high base status, marine phase "frontland clay" (Hydraquents with
Sulfaquents, Fluvaquents)
1 2a Low humic gleys of high and medium base status, fluvio marine phase, riverain soils
(Fluvaquents with Endoaquents, Medhemists)
1 3a Bog soils, peat and muck phases, deep pegasse (Medihemists with Sulfohemists,
Medisaprists)
1 4a Low humic gleys of low base status, including groundwater laterites and planosols
(Endoaquepts with Fluavaquents, Sulfaquepts)
1 5aGroundwater laterites (Humaquepts with Endoaquepts, Fluvaquents, Psammaquents)

la Low humic gleys of high base status, marine phase "frontland clay" (Hydraquents with
Sulfaquents, Fluvaquents):

This mapping unit occurs on the coastal plain of eastern Guyana from the Essequibo to the
Corentyne river stretching some 32km inland in places. It contains fertile, poorly drained clay soils
devel oped on unconsolidatedfséditmant arwi toh da <&
Some saline soils and organic Opegassed soil s
to agricultural production but are fertile. The main limitations for agriculture are the need for
drainage and occasional asad salinity and acid sulphate and aluminium toxicity. In much of the
coastal plain, these soils have a land use of rice and sugar with coconuts on the sandy reefs. In
cases of no agricultural development, the vegetation is one of mangrove and swatmgntbres
marshy grassland.

2a Low humic gleys of high and medium base status, flumiarine phase, riverain soils
(Fluvaquents with Endoaquents, Medhemists)

This mapping unit describes poorly drained, deep, silty loam to silty clay over clay textured soils
that have developed over alluvial deposits. They occur between the Berbice and Corentyne rivers,
along the Demerara River as far south as Linden and 10@ktheuBerbice River and at the
Essequibo River mouth. The soils have moderate to high fertility which decreases away from the
coast. The need for drainage is the main limitation. The soils are extensively cultivated with rice
and sugar as the main cropg tith a natural vegetation like 1a where not cultivated.

3a Bog soils, peat and muck phases, deep pegasse (Medihemists with Sulfohemists,
Medisaprists)
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These organic bog soil s knoeswampsasd atk mesgeatsnsved 0 C
in northwestern Guyana, west of the Pomeroon River where they can extend 65km inland,
although they also occur in patches behind the rest of the coastalTlairsoils are organic
accumulations of peat and other organic matter occasionally interlayered with clay and can be as
deep as 9m. They are very acid and have extremely low fertility. Drainage, fertility and acid
sulphate toxicity are the main limitatiotesagriculture. The land cover is mainly natural vegetation

of grassland and swamp forest with characteristic ite palms.

4a Low humic gleys of low base status, including groundwater laterites and planosols
(Endoaquepts with Fluavaquents, Sulfaquepts)

This unit represents a complex of different soils in which Low Humic Gleys (Endoaquepts) are
predominant. The unit occurs primarily in the backlands of the MaiB®daice area, between the

Berbice River and Canje Creek and in small patches between #gguiEssand Demerara rivers.

The soils are very poorly drained clays often
and planosols that show an abrupt silt pan. The soils have extremely low fertility and often exhibit
acid sulphate and alumum toxicity. Drainage, fertility and acid sulphate toxicity are the main
limitations to agriculture. The land cover is mainly natural vegetation of scrub, waterlogged
grassland/marsh and swamp forest.

5a Groundwater laterites (Humaquepts with Endoaquepts, Fluvaquents, Psammaquéhis)
mapping unit occurs at the boundary of the coastal plain and the White Sand Plateau and is most
extensive between the Berbice and Demerara rivers and south of the Torani Canal in Region 6.
The soils are poor to moderately well drained, deep siliysdia clays of low fertility. Drainage

is the main limitation in some areas, but the low fertility can be enhanced through appropriate land
management. The land cover is ldygerest with some areas of savanna.

4.2 Hydrology

The Coasexperiences influences of large quantities of brackish to saline water that are available
along theeareas due to tidal influences of the rivers, streams, coastal marshgsyyeawamps

and tidal lowland4EPA 2016. Specifically brackish to saline water can be found along the
Atlantic Coast and parts of the Demerara River (this saline to brackish water is also associated
with the Essequibo, Mahaica, Mahaicony and Berbice Rivers). Mangroves are a key component
of these types of aa@tic environments along the coasiot only for coastal protection but also for
fisheries and other faunal communities which they support. This is further discussed in the section
below which focuses on biological resouressrequired previouslyHowever, mangroves along
thecoastline are severely degraded and very limited due to ddoaddsstoryof land use change
resulting from the expansion. Supplies of potable surface water to serve Georgetown comes from
one main sourcethe Lama Canal. This canal feeds the water treatment plant located at the Guyana
Water Inc.'s main office in Georgetown bed being distributed to West Ruimveldt, Charlestown,
Albouystown, La Penitence, Kitty Public Road, Kingston, Water Street, Meadow Bank, Atlantic
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Ville, Crown Dam, Sophia water treatment plant areas and Durban Backlands (EPA, 2016).
Potable surface water supplies about 10 percent of the coastal redidht2016).

Fresh groundwater is the most important and reliable source of water for public use and is abundant
along the coastal lowlands and foothills and the coastal aquifers supply water to the 90% of the
population residing in the coastal area region. The coagtaler system consists of a series of

three separate but hydgeologically connected aquifers, which has been providing freshwater to
residents for several decades. Excessive dewatering of these aquifers over the years has resulted
in saline water intrsion becoming a concern in recent years (EPA, 2016). The coastal aquifer
system occupies a subsurface area of about 20,000 square kilometres, extending about 250
kilometres along the Atlantic coast and 40 to 150 kilometres in{&pdlman et.al. 1998).
Sediments reach a thickness of 1,800 meters onshore and become progressheelpftehore

and towards theast. The three aquifers are named, from upper to lower, the "Upper Sands", the
"A Sand" and the "B Sand". Overlying layers of clays confine thweldwo aquifers, protecting

them from contamination from external sour®gillman et al. 1998 The "Upper Sands" aquifer

is 30 to 60 m deep and ranges in thickness from 15 to 120 m and is the shallowest of the three
aquifers in the coastal system. In Georgetown in 1831, this was the initial aquifer developed for
water supply. However, due kigh iron content (greater than 5 mg/L) and brackish water (total
dissolved solids greater than 1,200 mg/L), the aquifer was never fully exploited, and withdrawals
ceased in 1913. The water from this aquifer becomes more saline toward the coast and the aquifer
is composed of quartz grains, which represent former beach dune deposits. Within 15 km of the
coast, ground water in this formation is confined by the Demerara Clay, a marine clay (Spillman
et al. 1998). From 15 to 35 km inland to the outcrop of tHet®\Sands Formation, the older
Coropina Formation, also a marine clay, acts as the confining unit. These confining clays have an
average thickness of 45 (8pillman et. al. 1998)rhickness of the Upper Sands unit ranges from
about 15 m in the Georgetown area to 90 m near the Corentyne River in the east, this unit crops
out and is recharged through the White Sands Formation, 35 km south of Geor(iidinman

et. al. 1998)

The "A Sand" aquifer ranges from 150 to 215 m deep and is 12 to 27 m thick. It was first developed
in 1913 and is now considered the principal water source for Georgetown and the coastal lowlands
region; this aquifer yields between 4,000 and 40,000 L/marrpund (Spillman et al. 1998) The
guality of water withdrawn from this aquifer is good with a low chloride content; however, its high
carbon dioxide and iron content can corrode ferrous and cdyasatl materials, with the
excessive iron requiring treméent (Spillman et al. 1998). When this aquifer was first used, it had

a piezometric head 4.5 m above ground level. By 1993, dewatering of this aquifer caused the head
to fall to 14 m below ground level (Spillman et al. 1998).

The "B Sand" aquifer lies below the "Upper Sands" and the "A Sand" aquifers at depths of 350 to
800 m and varies in thickness from 15 to 60 m. The "B Sand" is not exploited to the extent of the
"A Sand" aquifer, but it has yields of 4,000 to 40,000 L/mearround (Spillman et al. 1998).

The water is fresh with no elevated levels of iron or chloride; however, it has a trace of hydrogen
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sulfide with temperatures up to 48 (105°F); and this aquifer was first used for domestic water

in 1962 (Spillman et al. 1998). From the Georgetown area, this aquifer thins toward the east in the
central part of the coastal lowlands where it becomes almost undetectable (Spillman et al. 1998).
Dueto the lack of data, no recharge area has been definitively determined for the B Sand, but most
studies indicate that the B Sand may be recharged by infiltration of precipitation in the White
Sands Formatio (Spillman et al. 1998). Figur2l below illustrates the aquifer system in the
coastal area.

Fresh surface and ground water supplies importantly serve approximately 90% of the population
that lives along the coast. Manufacturing industries, agriculture (both large and small scale),
domestic and industrial needs are also fed by these supplied.dedata reported in the Guyana's

State of the Environment Report (2016), the ground water sources for the coastal areas are accessed
through one hundred and twesitye (125) wells distributed across Administrative Regions 2, 3,

4, 5 & 6. Figurell showsthe location of these wells which are managed by the Guyana Water

Inc. (GWI). Several private wells also exist, and connected with water intensive industries,
however only seventeen private wells are reported as having been registered (EPA, 2016).

Coastal Aquifer System ‘ White Sands Formation Y-

(m)
200 4

ground water
discharge

B Sand well A Sand well

TERE YRS e

ground waler fow 4

-—

[] sand and gravel 400 4
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I Precambrian basement
0 5 10 15km <«— Ground water flow
Source: Amon Arad. Journal of Hydrology, ASum ﬁ = = =« Water table

ofthe Artesian Coastal Basin of yana.” No. 63, 1

Figure 21. Coastal aquifer system along associated with the Georgetown and the coastal zone and
corresponding geology.
(Source: Spillman et al. 1998)

4.3 Region 5: MahaicaBerbice

The area occupies 4,300 kor 2 percent of Guyana. It is considered a densely populated region
with the Atlantic Ocean on the northern border. Surfeater dominates about half of this region,
which lies within the coastal lowlands, where massive quantities of fresh water are available from
April through August and November through January. Along the coast and along the Demerara
and Mahaica Rivers, large enormous quantities of brackish water are plentiful-yeand, which

is about half of the region. The Mahaica, Mahaicony,/pary Rivers lie in this region. Small to
moderate quantities of fresh water are available the rest of the year. Along the coast, large to
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enormous quantities of brackish water are available ygeard, which covers about 30 percent of

the region (US Army Corps of Engineers, 199B)ploration of ground water in the south is
recommended in majority of this region but lack of roads renders this challenging. Many water
wells are in northernmost part of the region, including the coastal area and the popelattien

of Mahaica Vill age, Mahai cony, and Catherinabo
Army Corps of Engineers, 1998).

4.3.1 Proposed Location

The proposed locatiofor theinstallation of 2 x 7.5 MVAr (15 MVAr) capacitor banksll be
within the GPLG6s Col u6fd8B7a0"NsLomytutleaSr b2B6.85"WWL at i t u
within the village of De Kinderen in the west coast of Berbice, Region 5 (MaBaidace), Map

3. The village, Mahaica is located within the northwest direction, approximately 4.39 miles. The
capital city, Georgetown is located approximately 23 milésemorthwest by west direction from

the proposed location.

4.4 Region 6: East Berbice Corentyne

This area is about 40,850 kmr 19 percent of the country and lies within the eastern part of the
country with Suriname on the eastern border by the Corentyne river. Surface water occupies about
20 percent of the region and lies along the Corentyne, Canje, and New Rivers which have
enormous quantities of fresh water yeaund. About 40 percent of the region, mainly the interior
plains, has enormous quantities of fresh water available from April through August and November
through January, with large to nyelarge quantities available the rest of the year. In about 30
percent of the region in the southern uplands, large quantities of fresh water are available from
April through August, with meagre to moderate quantities available the rest of the yeaof Most
the population cengs are on the coastal lowlands in the northernmost part of the region. Numerous
existing wells are in this area, and ground water exploration is recommended. The best aquifer in
the system is the A Sand. The rest of the region, wkisbuth of the coastal lowlands, is likely
inaccessible due to lack of roads. The White Sands Formation lies in this region, which consists
of unconsolidated sand that yields moderate to large quantities of fresh water.

4.4.1 Project location
The proposed location for the installation 2 x 5 MVAr, and 2 x 2.5 MAVR (15 MVAr) capacitor

banks will b e t he GPLOGs No. 53 Vi6P 2asldN Ldgitbds:t at i on
57°10'25.78"W in the village of No. 53, Eaf@erbice Corentyne Region 6, Map 4. The village,

Leeds is located within the northwest by north direction, approximately 0.64 miles. The No. 53
Village Church of Christ located within the wesiuthwest direction, approxinedy 0.04 miles.

The town, Rose Hall, is located approximately lieesiin the northwestern direction from the

proposed location.

4.5 Climate

Guyana is characterized by a tropical humid climate, with high but variable rainfall, humidity and
a small temperature range with two wet and two dry seasons. Majority of the country is covered
by dense tropical forest with savannas on the coast and sotilewest. The rainfall pattern is

71



influenced by the movement of the ITCZ (InfEnopical Convergence Zone). The tropical heat

and humidity are influenced by the north easterly winds blowing from the Atlantic Ocean. Notably,
climate i s al s o -Nifa (highardaempeeatliresh and ltah e
Nifia (higher precipitation) phenomena. Temperatures in Guyana vary geographically, with high

Guyanaods

ef

altitude regions experiencing cooler temperatures than the coastal, lowland and savannah zones

(Government of Guyana, 2013). Mean @mperatures in the upland regions and the interior

(west) side of the country are between 20°C to 23°C. Mean air temperatures across the rest of the

country range from 25°C to 27.5°C, reaching as high as 31°C, due to the stabilizing effect of the
sea andhe northeasterly trade winds. Precipitation patterns are associated with two distinct wet

seasons (April to July) and (November to January) and two dry seasons where the mean annual

precipit

ation is greater

(Government of Guyana, 2013).

4.6 Noise Emissions
4.6.1 Old SophiaSubstation

The existing sound environment throughout @ld Sophia locatiorwas characterized almost
completely as sounds of nature within a Residéhi@listrial/lCommerciaCommunity. Noise

t han dh@abépenencescoaa .
wet season and a longer dry season with a mean annual precipitation €f8DODOM/year

measurements were taken at various ggratecations withirthe Old Sophia Susiation

Noise levels were recorded at eight (8) points withinpttogect location Figure B) on May 24

2018 using a Sound Level Meter (ExTech 407730y(¢re I7). Noise decibel levels are not to be
greater than the established permissible noise levels/limits of the Guyana National Bureau of
Standards (GNBS) Guideline values for Noise in specific environmailid€7) which has been
adopted by the Environmental Protection Agency (EPA).

Table 7: GNBS Guideline Values forNoise in Specific Environment

Categories Daytime Limits in dB Nighttime Limits in dB
(06:0071 180:00h) (18:0071 06:00h)
Residential 75 60
Institutional 75 60
Educational 75 60
Industrial 100 80
Commercial 80 65
Construction 90 75
Transportation 100 80
Recreational 100 18:06 01:00hr 100
01:06 08:00hr 70

Table8 below shows the noise conditions within the project location.

Table 8: Noise Levels within theOld Sophia Substation Project Location

SoundLevel (dB)
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sample Coordinates Time Data Wind —
ID Start End Decibel (dB)  Direction (r?1 /)
N1 SIS 936 938 43.7 SE 0.4
N2 j%,\'\/'l'.l%377553662822 9:23 9:25 44.7 SE 0.9
N3 STy Teose 930 9:32 49.2 SE 11
N4 Ulelu '_05’7755;73??1 9:38  9:40 57.6 SE 2.3
N5 T, 947 9:49 62.8 SE 13
NG G 0ST0le g0 952 54.2 SE 13
N7 GO0 94 954 53.0 SE 0.8
N8 G S, 1001 10:03 58.2 SE 0.7

Figure22. illustrates the instrument used to testnbese emissions.

Figure 22: Noise Meter (Source: Ellis, 2018)
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Results and Discussio(Old SophiaSubstatior)

Noise levels within thedld Sophia Susiation location ranged from 43.7 dB to 6@ The
sampled areas never exceeded@&é&bels (dB). During the time of monitoring within the proposed
project locationthe highest nosslevel recorded was at N5 (62.8 dRB)is important to note that

the noise measurement recorded at N5 was negligible (i.e. below 75 dB Residential Daytime limits
100 dB Industrial Daytime limits and 80 dB Commercial Daytime linits

The nose measurements of the otlseven(7) areas recorded within the proposed sitge as
follows: N1 (43.7dB), N2 (44.7 dB), N3 (49.2 dB), N4 (57.6 dB), N6 (54.2 dB), N7 (53.0 dB),
and (58.2 dB)These sample points showed small increments in noise levels anptgaase of
sounds from naturéHowever, these leveigsere all below the 75 dBaytime (06:00 hk 18:00 h)
residential limits 100 dBdaytime(06:00 h- 18:00 h)indugrial limits, and 80 dBJaytime (06:00

h - 1800 h)commeraal limits of the GNBS GuidelineSuideline Valuedor the measurement
and assessment of noise in the environment

Figurel8illustrates the locations where nolsgels were monitoredt theOld SophiaSubstation
location
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Noise Level Sample Locations Map

375380 375450 375520 375590 375660
- 1

! -

75335_0
753850

75380_0
753800

75375p
753750

Noise Level (dB)
Noise
(O 43.700000 - 44.700000

753700
753700

O 44.700001 - 54.200000

. 54.200001 - 58.200000
. 58.200001 - 62.800000

| M Project Location

753650
753650

(=3 =]
@ 2
g T T T v e E
375380 375450 375520 375590 375660
SCALE:1:2,000 = o S
(,- B Location
0.030.015 0 0.03 0.06 0.09 0.12 PL Y GO
Kilometers g W - s B T
002 001 0 0.02 0.04 0.06 0.08 S ) qf}\
Miles S & e
.\3 g '\;‘_/ . {
o \\fr/
CLIENT: Guyana Power and Light Inc.(GPL) Eki——»\_,-'r] /
SITE: Sophia, Georgetown, Region 4 (Demerara-Mahaica) 7 5N
DRAWN BY : Samuel A. D. Reid / 2y
ENVIRONMENTAL ENGINEERING !.\ { R
SOLUTIONS (EES) 06-JUNE-2018 ] g
NOTE: DRAWING PROVIDED FOR INFORMATION S
PURPOSES ONLY i

Figure 21: Noisemeasurement sample points within théld Sophia Project Location (Source(Reid 201§
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4.6.2 Kingston Substation

The existing sound environment throughout tiegston Generating Statiofocation was
characterized as sounds of nature within a Town. Noise measurements were taken at various
stratgic locations withirthe KingstonSubstation

Noise levels were recordedeight (§ points within the proposed project locatidhigure B) on
June 042018 using a Sond Level Meter (ExTech 407730)oise decibel levels are not be
greater than the established permissible noise levels/limits of the GNBS Guideline vaNms¢o
in specific environmentvhich has been adopted by the EPA.

Table 9: Noise Levels within theKingston Sub-station Location

SoundLevel (dB)

Sample Coordinates Time Data Wind =
ID Stat End  Decibel (dB)  Direction (ﬁ]‘fg
N1 SRS 1556 1558 72.9 =k 1.2
N2 jTll\N/l '_037751;‘7250 16:04  16:06 71.3 SE 1.4
N3 S 1611 1613 71.4 =k 0.5
N4 jTll\NA '_0037751447%75 16:17  16:19 69.9 sE 0.4
N5 ST 1626 1628 68.9 =k 1.2
N6 s, 1632 16:34 69.8 sk 0.8
N7 ST 1636 16:38 70.2 SE 0.4
N8 2IN-03714°9 © 16.42  16:44 71.4 sk 0.8

UTM - 0754724

Results and Discussio(Kingston Substatiop

Noise levels within the Kingston Substatiocationranged from 68.€B to72.9dB. The sampled
areas never exceedeéf decibels (dB). During the time afonitoring within theproject location,
the highest noise level recorded wadat(72.9dB). Otherhigh noise level measuremesmwere
N3(71.4dB), N8 (71.4 dB), N2 (71.3 dB)nd N7 (70.2) Thesenoise measuremenf.e. N1,N3,
N8, N2, and NY were high buhegligible(i.e. below 75 dBesidential daytime limits100 dB
industrial daytime limits and 80 dB commercial daytime limits)

The noise measurements of the otiheee(3) areas recorded within the sitere as follows: N4
(69.9dB), N5 (68.9dB), and N6(69.8dB). These sample points showed small increments in noise
levels and wabecause o$ounds frongeneratorhigh winds andehicular traffic. However, these
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levelswere allbelow the 75 dBlaytime (06:00 i 18:00 h)residential limits 100 dBdaytime
(06:00 h- 18:00 h)indugrial limits, and 80 dBdaytime (6:00 h- 18:00 h)commergal limits of
the GNBSGuidelines fothe measurement and assessment of noige ianvironment

Figure D illustrates the locations where noise levels were monitatd¢de Kingston, Substation
location
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Noise Level Locations Map
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Figure 22: Noisemeasurement sample points within the Kingstorsubstation location (Source: Reid, 2018)
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4.6.3 New Sophia Sulstation

The existing sound environment throughoutNlesv Sophia Substatidacation was characterized
as sounds of nature within a Town. Noise measurements were taken at variogic $tegons
within and aroundhe New SophigSubstation.

Noise levels were recordedrane (9 points within the proposed project locatidghgure20) on
June 042018 using a Sond Level Meter (ExTech 407730)oise decibel levels are not to be
greater than the established permissible noise levels/limits GNBS Guideline values foNoise

in specific environmentvhich has been adopted by BBA.

Table 10: Noise Levels withinand around the New SophiaSubstationLocation

SoundLevel (dB)

Time Data Wind
SEORE Coordinates Speed

ID Stat End  Decibel (dB)  Direction (rﬁ’] P
21N - 0375794 _ _

N1 UTM - 0753649 17:20 17:22 58.6 SE 0.7
21N- 0375781 _ _ SE

N2 UTM - 0753653 17:28 17:30 48.1 0.8
21N- 0375763 _ _ SE

N3 UTM - 0753659 17:34 17:36 48.7 0.2
21N - 0375742 _ _ SE

N4 UTM - 0753665 17:38 17:40 51.3 0.4
21N- 0375736 _ _ SE

N5 UTM - 0753690 17:46 17:48 49.2 0.2
21N - 0375720 _ _ SE

N6 UTM - 0753691 17:50 17:52 31.4 1.4
21N- 0375706 _ _ SE

N7 UTM - 0753663 17:54 17:56 50.8 0.3
21N - 0375694 _ _ SE

N8 UTM - 0753624 18:01 18:03 494 1.8

N9 2IN- 0375687 18:05 18:07 50.3 SE 0.9

UTM - 0753591

Results and Discussio(New SophiaSubstation)

Noise levels within theNew SophiaSubstation locatiomanged from 31.4iB to 58.6dB. The
sampled areas never exceed@édlecibels (dB). During the time afonitoring within theproject
location, the highest noise level recorded was Nit (58.6 dB). Other high noise level
measuremestwere N4(51.3dB), N7 (50.8dB), and N9 (503 dB). Thesenoise measurement
(i.,e. N1, M, N7 and N®were high bubegligible (i.e. below 75 dBesidential daytime limitsL00
dB industrial daytime limits and 80 dB commercial daytime limits)

The noise measurements of the otliz (5) areas recorded withiand aroundhe sitewere as
follows: N2(48.1dB), N3 (48.7dB), N5 (49.2 dB), N6 (31.4 dB) and N89.4dB). These sample
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points showed small increments in noise levmsause ofounds fromhigh winds However,
these levelsvere all below the 75 dBaytime (06:00 h 18:00 h)esidential limits 100 dBdaytime
(06:00 h- 18:00 h)indugrial limits, and 80 dBdaytime (6:00 h- 18:00 h)commergal limits of
the GNBS Guidelinefor the measurement and assessment of noise in the environment

Figure25illustrates the locations where noise levels were monitrdteNew SophiéSubstation
location
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Noise Level Locations Map (New Sophia)
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Figure 23:Noise Measurement Sample Points within thdlew SophiaSub-station Location (Source: Reid, 2018)
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4.6.4 L5 Conductor Upgrade and New Transmission Line fronKingston Substation to
Sophia Substation

The existing sound environment throughoutphgposed route for theb Conductor Upgrade and
New Transmission Line frorKingston Substation to Sophia Substation weteracterized as
sounds of naturand trafficwithin a Town. Noise measurements were taken at variousgtrate
locationsthroughout the proposed route.

Noise levels were recorded tairty-four (34) points within the proposed project location (Figure

21) on May 18", 19", 215 224 and 2%, 2018 using a Sond Level Meter (ExTec#07730)

Noise decibel levels are not to be greater than the established permissible noise levels/limits of the
GNBS Guideline values fd\oise in specific environmemthich has been adopted by BBA.

Table 11: Noise Levels within theproposed Route L5 Conductor Upgrade and New Transmission Line from
Kingston Substation to Sophia Substation

SoundLevel (dB)

Sample Coordinates Time Data Wind e
ID Start End Decibel (dB)  Direction (r$1 /s)
N1 s, 1503 1505 64.8 SE 1.6
N2 jTllan_-()g??slﬁgs 15:29  15:31 55.6 Sw 0.9
N3 G s 1547 15149 59.8 W 0.4
Na  ZN-OGTITO0 - gqo 1503 576 W 03
N5 G e 1608 16:10 54.3 SW 1.1
N  ZIN-OGTISS o, 515 ssa W o5
N7 ulel\N/l_-Og??slf??szz 16:20  16:22 58.0 SW 1.5
N8 G . 1320 13:32 58.8 sW 1.6
N9 jTll\N/l '_037752:12167 14:36  14:39 63.1 SW 0.5
Nio  GIN-OSTESSL 1502 1508 69.8 SW 1.3
nip o ZN-OSTZSOS oo ipeg gog W 35
N12 21N- 0372590 16:13  16:16 61.5 Sw 1.7

UTM - 0754058

21N- 0372758 _ _
N13 OTM - ovedoar 1026 10:29 71.3 s 0.5

21N- 0372935

N14 UTM - 0754020 13:34  13:36 58.6 SW 3.8
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21N- 0373065 . _
N15 UTM - 0753931 14:02  14:05 50.2 S 0.8

21IN- 0373212 _ _
N16 UTM - 0753901 14:32 14:34 57.2 S 0.5

21IN- 0373333 _ :
N17 UTM - 0753762 15:08 15:11 51.8 S 0.4

21N- 0373553 . .
N18 UTM - 0753825 15:30 15:33 64.5

21N- 0373702 _ _
N19 OTM - ovsaTos 1626 16:28 54.5

21N- 0373801 _ _
N20 UTM - 0753771 16:35 16:37 66.8 S 0.3

21IN-0373971 _ _
N21 UTM - 0753727 16:42 16:44 68.5 S 0.2

21IN-0374179 _ _ SW
N22 UTM - 0753676 16:51  16:53 58.4 0.4

0.9

0.4

N23 Llel\N/l '_053775338539 12:46  12:48 49.7 W 1.6
N2a  TNCOSISORS 1288 1301 49.4 W 0.0
N25 oIS 1307 13:09 64.2 sW 1.8
N26 jTll\N/l '_03775‘1??9853 13:17  13:19 47.9 SW 1.5
N27 SR OSTHRRT 1336 1338 57.4 W 1.4
N28 jTll\N/l '_05’77543?’554 15:28  15:30 63.2 SW 0.5
N29 UZTll\N/I '_057754;;:4 15:40  15:42 62.5 sW 0.5
N30 jTll\N/l '_0377543?5182 10:46  10:48 67.5 sW 0.8
N31  2IN-0374716 1508 12:30 64.8 SW 0.3

UTM - 0753874
21N - 0374852 . :
N32 UTM - 0753839 12:39 12:41 53.3 S 15

21N- 0374977 : :
N33 UTM - 0753805 12:42  12:44 54.8 S 1.6

21N- 0375098 , ,
N34 OTM 0753770 1257 1259 52.8 S 0.8

Results and DiscussionL6 Conductor Upgrade and New Transmission Line from Kingston
Substation to Sophi&ubstatior)

Noise levels within th@roposed route of theb Conductor Upgrade and New Transmission Line
from Kingston Substation to Sophia Substatmged from 47.€9B to71.3B. The sampled areas
never exceededs decibels (dB). During the time ofonitoring within theproject locationthe
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highest noise level recorded wadNaB3 (71.3dB). Other high nae level measurements were N10
(69.8 dB) and N21 (68.5 dBYhesenoise measurememnti.e. NB, N10, and N2l were high but
negligiblei.e. below 75 dBresidential daytime limits100 dB industrial daytime limits, 80 dB
commercial daytime limits, and 1@B transportation daytime limits

The noise measurements of the othaty-one(31) areas recorded within theuteshowed small
increments in noise levels and wdrecause otounds fromhigh winds andvehicular traffic.
However, these levelsere all below the 75 dBaytime (06:00 k 18:00 h)residential limits 100
dB daytime (06:00 h- 18:00 h)indugrial limits, 80 dBdaytime 06:00 h- 18:00 h) commerdal
limits and 100 dBdaytime (06:00 h- 18:00 h)transportation limitof the GNBS Guidelines for
the measurement and assessmenbide in the environment.

Figure26 illustrates the locations where noise levels were monitatéideproposed route of the
L5 Conductor Upgrade and New Transmission Line from Kingston Substation to Sophia
Substation
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Noise Level Locations Map
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Figure 24: Noisemeasurement sample pointsnonitored at the proposed route of theL.5 Conductor Upgrade and New Transmission

Line from Kingston Substation to Sophia Sulstation (Source: Reid, 2018)
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4.6.5 Edinburgh SubstationLocation
The measurements nbise eveswere taken around and within t&€&L Edinburgh (E) Substation

to investigate the environmental baseline conditibigure22. The test results represent thigial
environmental examination relatemnoise levelThe test results are shows in the following table.

Results
Table 12: Noise Levels within Edinburgh Substation(2021)

SamplelD Noise

dB

Low
N-E-01 64.40
N-E-02 89.10
N-E-03 93.40
N-E-04 57.40
N-E-05 71.70
N-E-06 59.20
N-E-07 72.20

Discussion(Edinburgh Substation)

Noisevalues shows the highest values for the sample point feleE-2 and AirE-03 with 89.10

and 93.40 dB respectively, these sample points are within the boundary values for construction
guideline value (90 dB) and below thalue of 100 dB.

Safetygear as dust mask, earmuffs for noise attenuation and safety boots are compulsory. It is
important to note that the GPL Edinburgh Substation area, the employees are not interacting with
sources of air pollution and noiséhe ar quality assessment shows the pollution tuepen
unpaved areawithin proximity to the proposed location. However, any potemiggllth impacts

on employes can beeducel to a level of no riskvith safety compliance.
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Figure 27: Noise Measurement Sample Points monitored &dinburg Sub-station
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